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TO  THE 

N  G. 

i  '  ■  *  V  i  v*  /  1  X  v-r  X 

sir,  : 

•  T  f  1 

\  ^  A.  «4 . »  <•  • 

Do  here  moft  humbly  lay 
this  [mall  Prefent  at  Tour 
Majejties  Royal  feet.  And 
though  it  comes  accompa- 
,  ny’dwith  two  difadvantagesyhe  meannefs 
of  the  Author ,  and  of  the  Subject ;  yet 
in  both  I  am  incowraged  by  the  greatnefs 
of  your  Mercy  and  your  Knowledge. 
By  the  one  I  am  taught ,  that  you  can 

A  forgive 


The  Epistle' 
forgive  the  mo  ft  prefumptuous  Ofendors : 

And  by  the  other ,  that  you  will  not  e- 
fleem  the  leaftwork  of  Nature-,  or  Art, 
unworthy  your  Obfervation.  Amidft  the 
many  felicities  that  have  accompani’d 
your  Majefiies  happy  Refiauration  and 
Government ,  it  is  none  of  the  leaft  confi- 
derable,  that  Philofophy  and  Experimental 
Learning  have  proffer d  under  your  Royal 
Patronage.  And  as  the  calm  profperity 
of  your  Reign  has  given  us  th eleifure 
to  follow  thefe  Studies  of  quiet  and  re¬ 
tirement,  fo  it  is  juft,  that  the  Fruits  of 
them  fhould  ,  by  way  of  acknowledge¬ 
ment  ,  be  return’d  to  your  Majejiy. 
There  are,  Sir,  feveral  other  of  your 
Subjects,  of  your  Royal  Society,  now 
bufie  about  Nobler  matters :  The  Im¬ 
provement  of  Manu failures  and  Agricul¬ 
ture,  the  Jncreafe  of  Commerce ,  the  Ad¬ 
vantage  of  Navigation :  In  all  which 
they  are  afsijledb y  your  Majefies  lncou- 

ragement  and  Example.  Amidft  all  thofe 

y.  %  -f  greater 
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greater  Defigns,I  here  prefume  to  bring 
in  that  which  is  more  proportionable  to  * 
the  fmalnefs  of  my  Abilities  ,  and  to 
offer  fome  of  the  leajl  of  all  vifible 
things  yo  that  Mighty  King ,  that  has  efta- 
blifhtan  Empire  over  the  beft  of  all  In- 
vifible  things  of  this  World,  the  Minds 
of  Men. 
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TO  THE 
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.*  >  *  .  ,11s-  J  '  .  •  ,  <vj  \ni  *  J  I  j  ^ 

ROYAL  SOCIETY- 

*  t4V  >  *  *  '  <.  •  -V  ^f\ 

Fter  my  Addreft  to  our  Great  Founder  and  Pa¬ 
tron,  I  could  not  but  think  my  felf  oblig’d  , 
in  confideration  of  thofe  many  Ingagements 
[  you  have  laid  upon  me  ,  to  offer  thefe  my 
poor  Labours  to  this  MOST  ILLU¬ 
STRIOUS  ASSEMBLY  YOU  have  been 
pleas’d  formerly  to  accept  of  thefe  rude  Draughts.  I  have  flnce 
added  to  them  fome  Defcriptions ,  and  fome  Conjectures  of  my 
own.  And  therefore,  together  with  YOUR  Acceptance,  Imuft 
alfo  beg  YOUR  pardon. The  Rules  YOU  have  prefcrib  d  YOUR 
felves  in  YOUR  Philofophical  Progrefs  do  feem  the  beft  that 
have  ever  yet  been  practis’d.  And  particularly  that  of  avoiding 
Dogmatizing  ,  and  the  ejpoufal  of  any  Hypothecs  not  fufficiently 
grounded  and  confirm’d  by  Experiments  This  way  feems  the 
moft  excellent ,  and  may  prefer ve  both  Philosophy  and  Natural 
Ftiftory  from  its  former  Corruptions. In  faying  which,  I  may  feem 
to  condemn  my  own  Courfe  in  this  1  reatife  ;  in  which  there 
may  perhaps  be  fome  Expressions,  which  may  feem  more pofitive 
then  YOUR  Prefcriptions  will  permit:  And  though  I  defire 
to  have  them  underftood  only  as  Conjectures  and  Queries  (which 
YOUR  Method  does  not  altogether  difallow)yet  if  even  in  thofe 
I  have  exceeded,  *tis5  fit  that  I  fhould  declare,  that  it  was  not 
done  by  YOUR  Directions.  For  it  is  moft  unreafonable,  that 
YOU  fhould  undergo  the  imputation  of  the  faults  of  my  Con¬ 
jectures,  feeing  YOU  can  receive  fo  [mall  advantage  of  reputa¬ 
tion  by  the  fleight  Obfervations  of 

TOUR  moft  humble  and 
moft  faithful  Servant 

t 

ROBERT  HOOKE. 
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7  vs  the  great  prerogative  of  Mankind  above  other 
Creatures ,  that  we  are  not  only  able  to  behold  the 
works  of  Nature ,  or  barely  to  fuftein  our  lives  by 
them ,  but  we  have  a Ifo  the  power  of  confidering, 
comparing,  altering,  aflifting,  W  improving 
them  to  various  ufes.And  at  this  vs  the  peculiar  priviledge  of  humane 
Nature  in  general ,  fo  vs  it  capable  of  being  fo  far  advanced  by  the  helps 
of  Art ,  and  Experience ,  ds  to  make  fome  Men  excel  others  in  their 
Obfervations ,  and  Dedudions,almoft  as  much  as  they  do  Beafts.  By  the 
addition  of  fuch  artificial  Inftruments  and methods, there  may  be  fin 
fome  manner,  a  reparation  made  for  the  mif chiefs,  and  imperfedion, 
mankind  has  drawn  upon  it  felf,  by  negligence, and  intemperance,  and  a 
wilful  and  fuperftitiou*  deferting  the  Prefcripts  and  Rules  of  Nature, 
whereby  every  man,  both  from  a  deriv'd  corruption,  innate  and  born 
with  him,  and  from  hvs  breeding  and  corner fe  with  men, is  very  fubjefi. 
to  flip  into  all  forts  of  errors . 

7 he  only  way  which  now  remains  for  ws  to  recover  fome  degree  of 
thofe  former  perfections,  feems  to  be, by  rectifying  the  operations  of  the 
Senfe,the  Memory ,andRctfon,fince  upon  the  evidence, the  ftrength, 
the  integrity,  and  the  right  correfpondence  of  all  thefe,all  the  light, 
by  which  our  adions  are  to  be  guided,  vs  to  be  renewed,  and  all  our  com¬ 
mand  over  things  vs  to  be  ejlablifljt. 

It  vs  therefore  moft  worthy  of  our  confideration,  to  recoiled  their  fe- 
feveral  defeds,  that  fo  we  may  the  better  underftand bow  to  fupply  them, 
and  by  what  affiances  we  may  inlarge  their  power, and  fccure  them  in 
performing  their  particular  duties. 

As  for  the  adions  of  our  Senfes,  we  cannot  but  obferve  them  to  be  in 

a  many 
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many  particulars  much  outdone  by  thofe  of  other  Creatures ,  and  when 
at  beftjobe far  fhortof  the  perfection  they  fcem  capable  of:  And  thefe 
infirmities  of  the  Senfes  arife  from  a  double  caufe,  either  from  the  dif-  . 
proportion  of  the  Objed  to  the  Organ  ^hereby  aninfinite  number  of 
things  can  never  enter  into  them,or  elfe  from  error  in  the  Perception, 
that  many  things ,  which  come  within  their  reach ,  are  not  received  in  a 

right  manner. 

Tk  like  frailties  are  to  be  found  in  the  Memory  ;  we  often  let  many 
things  flip  away  from  us ,  which  defer ve  to  be  retain  d;  and  of  thofe 
which  we  treafure  up,  a  great  part  is  either  frivolous  or  falfe  ;  and  if 
good ;  and  fubftantial ,  either  in  trati  of  time  obliterated,  or  at  be.fi  fo 

overwhelmed  and  buried  under  more  frothy  notions,  that  when  there  is 
need  of  them,  they  are  in  vain  fought  for. 

The  two  main  foundations  being  fo  deceivable,  it  is  no  wonder,  that 
all  the  fucceeding  works  which  we  build  upon  them,of  arguing,  conclu- 
ding,defining  f]  udging,  and  all  the  other  degrees  ofReafon,  are  lyable  to 
the  fame,  imperfettion,  being,  at  beft,  either  vain,  or  uncertain :  So  that 
the  errors  of  the  undemanding  are  anfwerable  to  the  two  other,  being 
defective  both  in  the  quantity  andgoodnefs  of  its  knowledge ;  for  the  li¬ 
mits,  to  which  our  thoughts  are  confi  nd,  are  [mail  in  reffeSt  of  the  vajl 
extent  of  Nature  it  [elf;  fome  parts  of  it  are  too  large  to  be  comprehen¬ 
ded,  and  fome  too  little  to  be  perceived.  And  from  thence  it  rnufi  fel - 
low,that  not  having  a  full  fenjation  of  the  Objeti,  we  muft  be  very  lame 
and  imperfect  in  our  conceptions  about  it ,  and  in  all  thepropofitions 
which  we  build  upon  it ;  hence,  we  often  take  the  fhadow  of  things  for 
the  fubftance,  fnall  appearances  for  good  limilitudes,  fimilitudes 
for  definitions;  and  even  many  of  thofe,  which  we  think,  to  be  themojl 
folid  definitions,  are  rather  exprejfions  of  our  own  mifguided  apprehen- 
fions  then  of  the  true  nature  of  the  things  themfelves . 

The  effeVis  oftkfe  imperfe&ions  are  manifefiedin  different  ways,ac - 
cording  to  the  temper  and diffofition  of  the  fever  al  minds  of  men,  fome 
they  incline  to  grofs  ignorance  and  fiupidity,  and  others  to  a  pre- 
fumptuous  impofing  on  other  mens  Opinions,  and  a  confident  dog¬ 
matizing  on  matters,  whereof  there  is  no  ajfurance  to  be  given. 

Thus 
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Thus  all  the  uncertainty  and  miftakes  of  humane  a  f lions,  proceed 
either  from  the  narrownefs  arid  wandring  of  our  Senfes,  from  theflippe- 
rinefi  or  delufion  of  our  Memory,  from  the  confinement  or  rafimefa  of 
our  Underftandmg,  fothat  tis  no  wonder,  that  our  power  over  natu-r 
ral  caufes  and  effects  is  fo  jlowly  i  nprov  d,  feeing  we  are  not  only  to 
contend  with  the  obfeurity  and  difficulty  of  the  things  whereon  we  work 
and  think, but  even  the  forces  of  our  own  minds  confiire  to  betray  m 
7kefe  being  the  dangers  in  the  procefl  of  humane  Reafon,  the  remedies 
of  them  all  can  only  proceed  from  the  real,  the  mechanical,  the  ex¬ 
perimental  Phlofaphy, which  has  this  advantage  over  thePhilofophy  of 
difeourfe  and  deputation, tte  whereas  that  chiefly  aims  at  the fubtilty 
of  its  Vedufiions  and  Conch fions ,  without  much  regard  to  the  firft 
ground-work ,  which  ought  to  be  well  laid  on  theSenfe  and  Memory  ; 
fo  this  intends  the  right  ordering  of  them  all,and  the  making  them  fer- 
viceable  to  each  other.. 

The  firft  thing  to  be  undertaken  in  this  weighty  work ,  is  a  watch- 
fulnefs  over  the  failings  and  an  inlargement  of  the  dominion  of 
the  Senfes. 

To  which  end  it  is  requifite ,  firft ,  That  there ftmldbe  a  ferupu- 
lous  choice,and  a  fti  lft  examination,  of  the  reality ,  conftancy ,  and 
certainty  of  the  Particulars  that  we  admit:Thisr  is  the  firft  rife  where , 
on  truth  is  to  begin ,  and  here  the  moft  fever  e,  andmoft  impartial  dilf- 
gence,  muft  beimployed ;  the  ftoring  up  of  all,  without  any  regard  to 
evidence  or  vfe ,  will  only  tend  to  darknefs  and  confufm.  "  We  muft 
not  therefore  eftieem  the  riches  of  outPhilofophical  tre  afire  by  the  num^ 
her  only,  but  chiefly  by  the  weight -jhe  moft  vulgar  Inftances  are  not  to 
be  neglebiedJjut  above  all,  the  moft  lnOruehve  are  to  be  entertain  d  ; 
thefootfteps  of  Nature  are  to  be  tracd. pot  only  inker  ordinary  courle, 
but  when floe feems  to  be  put  to  her  finfts,to  make  many  doublings  and 

turnings,  and  to  ufe  fame  kind  of  art  in  indeavouring  to  avoid  our 
difeovery, 

The  next  care  to  be  taken,  in  rcffePi  of  the  Senfes,  is  a  fupplying  of 
their  infirmities  with  Jnftruments,  and,  as  it  were ,  the  adding  of  '.arti* 
ficial  Organs  to  the  natural ;  this  in  one  of  them  has  been  of  late  years 

accom- 
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accomplifbt  with  prodigious  benefit  to  all  forts  ofufeful  knowledge  ,  by 
tie  invention  of  Optical  Gl4es.  By  the  means  of  TeleCcopes,  there » 
nothing  _ fo  far  diftant  but  may  be  reprefentedtoour  view  ;  and  by  the 
help  of  Microfcopes,  there  is  nothing  fo  ('mail,  m  toefcape  our  inqui¬ 
ry  •  hence  there  is  a  new  vifible  World  differed  to  the  under  funding. 
By  this  means  the  Heavens  are  open'd  <tnd  a  vaft  number  of  new  Stars , 
a„d  new  Motions. ,  arid  new  BroduUtms  appear  in  them,  to  which  all  the 

antient  Aftronomerswere  utterly  Strangers.  By  this  the  Earth  it  felf, 

which  lyesfo  neer  us,  under  our  feet,  flews  quite  a  new.  thing  to  us,  and 
in  every  little  particle  of  its  matter,  we  now  behold  almofi  as  great  a 
variety  of  Creatures,  as  we  were  able  before  to  reckon  up  in  the  whole 

Univerfe  it  [elf. 

It  feems  not  improbable ,  but  that  by  thefe  helps  the  fubnlty  of  the 
compofitimcf  Bodies,  the  firuBure  cf  their  parts,  the  various  texture 
of  their  matter,  the  inftruments  and  manner  of  their  inward  motions, 
and  all  the  other  pojfible  appearances  of  things,  may  come  to  be  more 
fully  difcovered ;  all  which  the  antient  Peripateticks  were  content  to 
comprehend  in  two  general  and  (  unlefl  further  explain'd )  ufelejl 
words  of  Matter  andBocm.From  whence  there  may  arife  many  admi¬ 
rable  advantages, towards  the  increafe  of  the  Operative,  and  the  Me- 
chanick  Knowledge,  to  which  this  Age  feems  fo  much  inclined,  becauje 
we  may  perhaps  be  inabled  todifcern  all  the  fecret  workings  of  Nature, 
almofi  in  the  fame  manner  as  we  do  thofe  that  are  the  productions  oj 
Art,  and  are  manag'd  by  Wheels,  and  Engines,  andSprings,  that  were 

devifedby  humane  Wit.  > 

Inthii  kind  I  here  prefentto  the  World  my  imperfect  Lndeavours ; 

which  though  they  ft)  all  prove  no  other  way  confider  able,yet,  I  hope,  they 
may  be  in  fome  measure  ufeful  to  the  main  Defign  of  a  reformation 
in  Philofophy,if  it  be  only  by  fiewing,  that  there  it  not  fo  much  requir  d 
towards  it,any  jlrength  of  Imagination,^  exattnefs  of  Method, or  depth 
o/Contemplat \oif  though  the  addition  of  thefe,wherethey  can  be  had , 
muft  needs  produce  a  much  more  perfect  compofurt)as  a  fincere  Hand, 
and  a  faithful  Eye,  to  examine,  and  to  record,  the  things  tbemfelves 

as  they  appear. 


And 
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And  I  beg  my  Reader ,  to  let  me  take  the  boldnefi  to  affure  him , 
that  in  this  prefent  condition  of  knowledge ,  a  man  fo  qualified ,  as  I 
have  indeavoured  to  be ,  only  with  refolution ,  W  integrity ,  and  plain 
intentions  of  imploying  his  Senfes  aright, may  venture  to  compare  the  re¬ 
ality  and  the  ufefulncfi  of  his  fervices ,  the  true  Philofophy , 

0/  other  men ,  tte  dre  0/  fir onger, and  more.  acute  (pecula¬ 

tions,^  Jh  all  not  make  ufe  of  the  fame  method  by  the  Senfes. 

The  truth  is,  the  Science  of  Nature  has  been  already  too  long  made 
only  a  work  of  the  Brain  and  the  Fancy :  It  is  now  high  time  that  it 
fhould  return  to  the  plainnefi  and  foundnefi  of  Obfervations  on  ma¬ 
terial  and  obvious  things.  It  is  faid of  great  Empires ,  That  the  belt 
way  to  preferve  them  from  decay,  is  to  bring  them  back  to  the 
firft  Principles,  and  Arts,  on  which  they  did  begin.  The  fame 
is  undoubtedly  true  in  Philofophy,  that  by  wandring  far  away  into  invi- 
fible  Notions,^  almoft  quite  defiroyd  it  felfand  it  can  never  be  re¬ 
covered. ,  or  continued \  but  by  returning  into  the  fame  fenfible  paths, 
in  which  it  did  at  firft  proceed. 

If  therefore  the  Reader  expefts  from  me  any  infallible  Deductions, 
or  certainty  of  Axioms,  I  am  to  fay  for  my  felf  that  thofe  ftronger 
Works  of  Wit  and  Imagination  are  above  my  weak  Abilities  ;  or  if 
they  had  not  been  fo ,  I  would  not  have  made  ufe  of  them  in  this  pre¬ 
fent  Subjett  before  me:  Whenever  he  finds  that  I  have  ventur'd  at 
any  fmall  Conjectures,  at  the  caufes  of  the  things  that  I  have  obferved, 
Ibefeech  him  to  look,  upon  them  only  as  doubtful  Problems, and  uncer¬ 
tain  gheffes,  and  not  as  unqueftionable  Conclufms,  or  matters  of  un - 
corf ut  able  Science-,  I  have  produced  nothing  here,  with  intent  to  bind 
hi*  undemanding  to  an  implicit  confent ;  I  am  fo  far  from  that ,  that 
I  defire  him,  not  abfolutely  to  rely  upon  thefe  Obfervations  of  my  eyes, 
if  he  finds  them  contraditted  by  the  future  Ocular  Experiments  of  fi¬ 
ber  and  impartial  Difcoverers. 

As  for  my  part,  I  have  obtained  my  end,  if  thefe  my  fmall  Labours 
pall  be  thought  fit  to  take  up  fome  place  in  the  large  flock  of  natural 
Obfervations,  which  fo  many  hands  are  bufie  in  providing <  If  Ihave 
contributed  the  meaneft  foundations  whereon  others  may  raife  nobler 

b  Super* 
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Super  ftruSures,  lam  abundantly  fat  lifted ;  and  all  my  ambition  is, 
that  I  may  ferve  to  the  great  Philojophers  of  this  Age ,  as  the  makers 
and  the  grinders  of  my  Glafes  did  tome ;  that  I  rnayprepare  and  fur, 
nil!)  them  with  fome  Materials,  which  they  may  afterwards  order  and 
manage  with  better  skill,  and  to  far  greater  advantage. 

The  next  remedies  in  this  univerfal  cure  of  the  Mind  are  to  be  ap¬ 
plied  to  the  Memory,  and  they  are  toconfift  of  fuch  Dir  dawns  as  may 
Mom  us ,  what  things  are  beft  to  be  ftor’d  up  for  our  purpofe,  and 
which  is  the  befi  way  of  fo  difpofing  them,  that  they  may  not  only  be 
kept  in  fatety,  but  ready  and  convenient, to  be  at  any  time  produc  a  for 
ufe,  asoccafion  flail  require.  But  I  will  not  here  prevent  my  felf  in 
what  I  may  fay  in  another  Difcourfe  ,  wherein  I  flail  make  an  at¬ 
tempt  to  propofe  fome  Confiderations  of  the  manner  of  compiling  a  Na¬ 
tural  and  Artificial  Hiftory,  and  off,  ranging  and  regiftnng  its 
Particulars  into  Philofophical  Tables,  as  may  make  them  mofi  ufeful 

for  the  raifing  of  Axioms  and  Theoi  ies. 

The  lafi  indeed  is  the  mojl  hazardous  Enterprise,  and  yet  the  mofi 
neceflary  ;  and  that  is,  to  take  fuch  care  that  the  Judgment  and  the 
Reafon  of  Man  (  which  is  the  third  Faculty  to  be  repair  d  and  im¬ 
prov'd )  fbould  receive  fuch  affiance ,  as  to  avoid  the  dangers  to 
which  it  is  by  nature  mofi  fubjett.  The  Imperfections,  which  I  have  al¬ 
ready  mention'd ,  to  which  it  is  lyable,  do  either  belong  to  the  extent, 
or  the  goodnefs  of  its  knowledge  ;  and  here  the  difficulty  is  the grea¬ 
ter,  kafi  that  which  may  be  thought  a  remedy  for  the  one  flould 
prove  deftruflive  to  the  other,  leaf  by  feeling  to  inlarge  our  Know¬ 
ledge,  we  fbould  render  it  weak  and  uncertain ;  and  leafi  by  being 
too  fcrupulous  and  exalt  about  every  Circumftance  <f  it,  we  fbould 

confine  and  fir eigbten  it  too  much.  _ 

•  In  boththefe  the  middle  wayes  are  to  be  taken ,  nothing  is  to  be 

omitted,  and  yet  emery  thing  to  pafi  a  mature  deliberation.-  No 

Intelligence  from  Men  of  all  Profeffions,  and  quarters  of  the  World, 

to  be  flighted,  andyet  all  to  be  fo  feverely  examin'd, that  there  remain 

no  room  for  doubt  or  infiability  ;  much  rigour  in  admitting ,  much 

ftriSnefs  in  comparing, and  above  all ,  much  flownefs  in  debating,  and 

ihynefs 


v 


The  P  R  E  F  A  C  E. 

*f  ,  +  j  *  *1  :  I  . 

fhyncTs  in  determining ,  it  to  bepraViiftd.  The  Underftanding  is  to 
order  <*//  the  inferiour  fervices  of  the  lower  Faculties ;  but  jet  it  is  to 
do  this  only  ms  a  lawful  Matter,  and  not  as  a  Tyrant.  It  m  ufi  not  in- 
croach  upon  their  Offices ,  nor  take  upon  it  felf  the  employments  which 
belong  to  either  of  them.  It  mufi  watch  the  irregularities  of  the  Sen - 
Jrs,  but  it  mufi  not  go  before  them ,  or  prevent  their  information.  It 
mufi  examine,  range,  and  difpofe  of  the  bank  which  it  laid  up  in  the 
Memory  ;  but  it  mufi  be  fure  to  make  di  ft  me!  ion  between  the  fober  and 
well  colle&ed  heap,  and  ^extravagant  Idea's,  and  miftaken 
Images  ,  which  there  it  may  fometimes  light  upon.  So  many  are  the 
links,  upon  which  the  true  Philo fophy  depends,  of  which  jf  anyone  be  loofe, 
or  weak  ,  the  whole  chain  is  in  danger  of  being  diffolvd ;  his  to  be¬ 
gin  with  the  Hands  and  Eyes ,  and  to  proceed  on  through  the  Memory y 
to  be  continued  by  the  Reafon  ;  nor  is  it  to  fiop  there. ,  but  to  come  about 
to  the  Hands  and  Eyes  again ,  and  fo ,  by  a  continual  pattage  round 
from  one  Faculty  to  another ,  it  is  to  be  maintained  in  life  andfirength , 
as  much  as  the  body  of  man  is  by  the  circulation  of  the  blood  through  the 
fever al parts  of  the  body ,  the  Arms ,  the  Feci,  the  Lungs ,  the  Heart ,  and  the 
Head. 

If  once  this  method  were  followed  with  diligence  and  attention ,  there  is 
nothing  that  lyes  within  the  power  of  human  Wit  (or  which  is  far  more 
efettual )  of  human  Induftry  ,  which  we  might  not  compafl ;  we  might 
not  only  hope  for  Inventions  to  equalize  thofe  of  Copernicus,  Galileo, 
GilbertjHarvy,  and  of  others ,  wbofe  Names  are  almofi  loft ,  that  were  the 
Inventors  o/Gun-powder,  the  Seamans  Compafs,  Printing,  Etching, 
Graving,  Microfcopes,  &c.  but  multitudes  that  may  far  exceed  them  : 
for  even  thofe  difeoveries  feem  to  have  been  the  products  of  fome  fuch  me¬ 
thod^  though  but  imperfeUi ;  What  may  not  be  therefore  expected  from  it  if 
thoroughly  profecuted?  Talking  and  contention  of  Arguments  would 
foon  be  turndinto  labours ;  all  th  fine  dreams  of  Opinions ,  and  uni- 
verfal  metaphyfical  natures,  which  the  luxury  of  fubtil  Brains  has  de- 
vis  d,  would  quickly  vanijh ,  and  give  place  to  folid  Hiftories,  Experi¬ 
ments  and  Works.  And  as  at  firft ,  mankind  fell  by  tatting  of  th 
forbidden  Tree  of  Knowledge  fo  nr,  their  Pcftmty ,  may  be  in  part  reft  or 'd 
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by  the  fame  way,  not  only  by  beholding  and  contemplating,  but  by  ta¬ 
tting  too  t/w/e  fruits  of  Natural  knowledge,  that  were  never  yet  forbidden. 

From  hence  the  World  may  be  affified  with  variety  of  Inventions,  new 
matter  for  Sciences  may  be  collected,  the  old  improv’d,  and  their  mft 
rubb'daway ;  and  as  it  is  by  the  benefit  of  Senfes  that  we  receive  all  our 
Skill  in  the  works  of  Nature,fo  they  alfomay  be  wonderfully  benefited  by 
it,  and  may  be  guided  to  an  eafier  and  more  exatt  performance  of  their 
Offices ;  ’tvs  not  unlikely,  but  that  we  may  find  out  wherein  our  Senfes  art 
deficient,  and  as  eafily  find  wayes  of  repairing  them . 

the  Indeavours  of  Skilful  men  have  been  moft  converfant  about  the 
ajfifiancecf  the  Eye,  and  many  noble  Productions  have  followed  upon  it ; 
and  from  hence  we  may  conclude,  that  there  vs  a  way  open d  for  advancing 
the  operations,  not  only  of  all  the  other  Senfes, but  even  of  the  Eye  it  felfthat 
which  has  been  already  done  ought  not  to  content  ivsfiut  rather  to  incourage 
us  to  proceed  further,  and  to  attempt  greater  things  in  the  fame  and  diffe¬ 
rent  wayes. 

'Tvs  not  unlikely,  but  that  there  may  be  yet  invented  fever al  other 
helps  for  the  eye,as  much  exceeding  thofe  already  found,asthofe  do  the  bare 
eyefuch  as  by  which  we  may  perhaps  be  able  to  difcover  living  Creatures  in 
the  Moon,  or  other  Planets,  the  figures  of  the  compounding  Particles  of 
matter,  and  the  particular  Schematifms  and  Textures  of  Bodies. 

And  as  Glades  have  highly  promoted  our  feeing, /o  'tis  not  improba¬ 
ble  fiut  that  there  may  be  found  many  Mechanical  Inventions  to  improve 
cur  other  Senfes,  of  hearing,  fmelling,  tatting,  touching.  ’Tvs not 
impoffible  to  hear  a  whifper  a  furlongs  difiance,  ithavingbeen  already 
done ;  and  perhaps  the  nature  of  the  thing  would  not  make  it  rnoreim - 
poffible,  though  that  furlong  fbould  be  ten  times  multiply  d.  And  though 
fome  famous  Authors  have  affirm'd  it  impoffible  to  hear  through  the  thin- 
nett  plate  of  Mufcovy-glafs ;  yet  I  know  a  way, by  which  tvs  eafie  enough 
to  hear  one  ffeak  through  a  wall  a  yard  thick.  It  has  not  been  yet 
thoroughly  examin'd, how  far  Otocoufticons  may  be  improv'd,  nor  what 
other  wayes  there  may  be  of  quickning  our  hearing,  or  conveying  found 
through  other  bodies  then  the  Air.*  for  that  that  is  not  the  only  medium, 
I  can  affure  the  Header, that  I  have, by  the  help  of  a  diftended  mre,propa - 
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gated  the  found  to  a  very  conftderable  difiance  in  an  inflant,  or  with  at 
feemingly  quick,  a  motion  at  that  of  light,  at  leaf,  incomparably  fwifter 
then  that,  which  at  the  fame  time  was  propagated  through  the  Air ;  and 
this  not  only  in  a  fir  aight  line ,  or  dir  ell,  but  in  one.  bended  in  many 
angles.  ■>  tiro*  1  *v\t\  n  a  -  VV> 

Nor  are  the  other  three  fo  perfeft,  but  that  diligence^  ktmtion,  and 
many  mechanical  contrivances,  may  alfo  highly  improve  them.  For 
pncethe  fenfeof  felling  feettis  to  be  made  by  the  fwirt  paffage  of  the 
Air  (  impregnated  with  the  fleams  and  effluvia  of  fever al  odorous 
Bodies j  through  the  grifly  meanders  of  the  Nofe  whbfe  fnrfaces  are 
cover’d  with  a  very  fenfible  nerve  ,  and  moiftned  by  a  tranfuda- 
tion  from,  the  procdlus  mamillares  of  the  Brain,  and  fome  ad- 
joyning  glandules,  and  by  the  moifl  fleam  of  the  Lungs,  with  a  Liquor 
convenient  for  the  reception  of  thofe  effluvia  and  by  the  adhefion  and 
mixing  of  thofe  fleams  with  that  liquor, and  thereby  affeUxing.  the  nerve,  or 
perhaps  by  inflnuating  themfelves  into  the  juices  of  the  brain,  after  the 
fame  manner,  as  I  have  in  the following  Ob fervations  intimated,  the  parts 
of  Salt  top afi  through  the  skins  of  Effs,  and  Frogs.  Since,  I  fay,  fuelling 
feems  to  be  made  by  fome  fuch  way,  tfo  not  improbable,  but  that  fome  con¬ 
trivance,  for  makjng  a  great  quantity  of  Airpafi  quickthroughthe  Nofe, 
might  as  much  promote  the  fenfe  of  fuelling,  as  the  any  wayes  hindring  that 
paffage  does  didl  and  defir oy  it.  Several  tryals  I  have  made  ,  both  cf 
hindring  and  promoting  this  fenfe,and  have  fucceeded  in  fome  according  to 
expectation  ;  and  indeed  to  me  it  feems  capable  of  being  improv’d ,  for  the 
judging  of  the  confli  tutions  of  many  Bodies.  Perhaps  we  may  thereby 
alfo  judge  (as  other  Cre'atures  feem  to  doj  what  is  wholfome,what  poyfon  ; 
and  in  a  word,  what  are  the  ffecifick.  properties  of  Bodies. 

There  may  be  alfo  fome  other  mechanical  wayes  found  out ,  -of fen  fib  ly 
perceiving  the  effluv  ia  of  Bodies ;  fever  al  Infiances  of  which,  were  it  here 
proper,  I  could  give  cf  Mineral  fleams  and  exhalations ;  and  it  feems  not 
impoffible ,  but  that  by  fome  fuch  wayes  improved,  maybe  difeovered,  what 
Minerals  lye  buried  under  the  Earth,  without  the  trouble  to  dig  for  them  ; 
fome  things  to  confirm  this  Conjeliure  may  be  found  in  Agricola,  and  other 
Writers  of  Minerals,  (peaking  of  the  Vegetables  that  are  apt  to  thrive,  or 
pine,  in  thofe  fleams .  *  Whether 
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Whether  alfo  thofe  fleams-,  which  feem  to  iffueout  of  the  Earth,  and 
mix  with  the  Air  (  and fo  to  precipitate fome  aqueous  Exhalatms,where- 
with  ’tit  impregnated  )  may  not  be  by  fome  way  detected before  thy  produce 
the  effetd,  feems  hard  to  determine ;  yetfomething  of  thus  kind  I  am  able  to 
dfcover,by  an  Infrument  l  contriv'd  to  flew  all  the  minute  variations  m 
ihepreffure  of  the  Air ;  by  which  l  conftantly  find,that  before ,  and  during 
the  time  of  rainy  weather,  ihepreffure  of  the  Air  is  lejl,  and  in  dry  wea¬ 
ther  but  efpecially  when  an  Eaftern  Wind  (  which  having  paji  over 
vaft  traVts  of  Land  is  heavy  with  Earthy  P articles  )  blows,  it  is  much 
more,  though  thefe  changes  are  varied  according  to  very  odd  Laws. 

The  Inftrument  is  this.  I  prepare  a  pretty  capaceous  Eolt-head  A  A  with 
a  fmall  ftem  about  two  foot  and  a  half  long  DC;  upon _  1  ^  £f  d  f 

aS  SaS  f  v"s)  whofe  IfemF 
fliouhl  be  about  fix  or  eight  ™ch^s  but  the  bore  offt  not  above  tojf  an 

inch diameter^and  very  evCT^ le  x  vjy ^  gCDEF  into  a  long 

“  “anner>th-at  half  the  head  A  B  may  lye  bu„. 

it  vefy  to  and  heady  in  that  pqfture,  fo  as  that the  weigh £ 

that  is  afterwards  to  be  put  into  it, may  not  in  the  leaft  ibake  or  Itn  it ,  then 

draw  nl  a  Hne  XTcn  the  Frame  R  T,  fo  that  it  may  divide  the  ball  into 

into  Decimals 3  then  flopping  the  end  F  with  fott  Cem  9  upwards* 

fmalfbaU  of  pey  bard  Cement,  by  heat  made  very  foft,  I  prefs  ,t  into  the 
Me  E  and  thereby  hop  it  very  faft  '  and  to  fecure  this  Cement  from  fly  mg 

ou  1  afterward  Ibinloverit  a  piece  of  Leather,  that  is  fpread  over  mthe  in- 

fide  with  Cement  and  wound  about  it  whilftthe  Cement  is  hot:  Having 

ftftned  it  1  eently  erect  again  the  Clafs  after  this  manner  :  1  firft  let  the 
thus  iaitned  it5 1  genuy  &  i  R  v  fnlirh  the  Floor,  or  ly  honzon- 

Frame  down  edge-wayes5  till  the  edge  R  V  touch  the  *  ioor,  o  y 

,  ,  •  ond  then  in  that  edging  pofture  raife  the  end  R  S  ,  this  1  do  ,  that  it 

there  chance  to  be  any  An  hidden  in  the  fmall  Pipe  E,  it  may  afeend  into  the 

pte  F  and  nothito  the  Pipe  D  C  :  Having  thus  erefted  it,  and  hung  it  by 

The  hold  Q,  or  fixt  it  perpendicularly  by  any  other  means,  1  open  the  en^. 
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and  by  a  frnall  Syfhtn  I  draw  out  the  Mercury  fo  long, till  I  find  the  furface  of 
it  AB  in  the  head  to  touch  exa&ly  the  line  XY3  at  which  time  I  immedi¬ 
ately  take  away  the  Syphon,  and  if  by  chance  it  be  run  fomewhat  below 
the  line  XY,  by  pouring  in  gently  a  little  Mercury  at  F,  Iraife  it  again  t6 
its  defired  height ,  by  this  contrivance  I  make  all  the  feniible  rifing  and  fal¬ 
ling  of  the  Mercury  to  be  vifible  in  the  furface  of  the  Mercury  in  the  Pipe  F, 
and  fcarce  any  in  the  head  A  B.  But  becaufe  there  really  is  fome  frnall 
change  of  the  uppei  lurface  alfo,  I  find  by  feveral  Obfervationshow  much 
it  rifes  in  the  Ball,  and  falls  in  the  Pipe  F,  to  make  the  diftance  between  the 
3W0  furfaces  aft  inch  greater  then  it  was  before  and  the  meafure  that  it 
falls  in  the  Pipe  is  the  length  of  the  inch  by  which  1  am  to  mark  the  parts  of 
the  Tube  F,  or  the  Board  on  which  it  lyes,  into  inches  and  Decimals:  Ha¬ 
ving  thus  juftned  and  divided  it,  1  have  a  large  Wheel  M  N  O  P,  whofe 
outmoft  limb  is  divided  into  two  hundred  equal  parts  5  this  by  certain  frnall 
Pillars  is  fixt  on  the  Frame  RT,  in  the  manner  exprefi:  in  the  Figure.  In 
the  middle  of  this,  on  the  back  fide,  in  a  convenient  frame,  is  placed  a  frnall 
Cylinder,  whofe  circumference  is  equal  to  twice  the  length  of  one  of  thofe 
divifions,  which  I  find  anfwertoan  inch  of  afcent,  or defdent,  of  Mercury: 
This  Cylinder  I,  is  movable  on  a  very  frnall  Needle ,  on  the  end  of  which  is 
fixt  a  very  light  Index  K  L,  all  which  are  fo  pois’d  on  the  Axis,  or  Needle, 

.  that  no  part  is  heavier  then  another  :  Then  about  this  Cylinder  is  wound  a 
frnall  Clew  of  Silk,  with  two  frnall  fteel  Bullets  at  each  end  of  it  GH;  one 
of  theie,  which  is  fomewhat  the  heavier,  ought  to  befo  big,  as  freely  to 
move  to  and  fro  in  the  Pipe  F  5  by  means  of  which  contrivance,  every  the 
lcafi:  variation  of  the  height  of  the  Mercury  will  be  made  exceeding  vifible 
by  the  motion  to  and  fro  of  the  frnall  Index  K  L. 

But  thus  ps  hut  one  way  of  diflovering  the  effluvia  of  the  Earth  mixt 
with  the  Air  ;  there  may  he  perhaps  many  other  s,witnefi  the  Hygrolcope, 
an  Injlrument  whereby  the  watery  fleams  volatile  in  the  Air  are  diflerned \ 
which  the  Noflit  felfisnot  able  to  find.  Thus  I  have  defend  din  the 
following  Trad  in  the  Defeription  of  the  Beard  of  a  wild  Oat.  Others  there 
arejnay  be  diflovered  both  by  the  Nofe ,  and  by  other  wayes  alfo.  Thus 
the  fa  oak  of  burning  Wood  is  fmelt,  feen,  and  fufficicntly  felt  by  the 
eyes :  The  fumes  of  burning  Brimftone  are  fmelt  and  diflovered  alfo 
by  the  deftroying  the  Colours  of  Bodies ,  as  by  the  whitening  of  a  red 
Rofe  .*  And  who  knows ,  but  that  the  Induftry  of  man,  following  this  me* 
thodjnay  find  out  wayes  of  improving  this  fenfe  to  as  great  a  degree  of  per* 
feClion  as  it  is  in  any  Animal,  and  perhaps  yet  higher. 

’ Tis  not  improbable  alfo, but  that  our  tafte  may  be  very  much  improv'd, 
either  by  preparing  our  taft  for  the  Body,  as,  after  eating  bitter  things. 
Wine, or  other  Vinous  liquors,  are  more  flnfibly  tafted ;  or  elfe  by  pre¬ 
paring 
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paring  Bodies  for  our  taft ;  as  the  diffolving  of  Metals  with  acid  Liquor  s, 
make  them  taftahle ,  which  were  before  altogether  inf  fid ;  thus  Lead  be¬ 
comes  Tweeter  then  Sugar ,  and  Silver  more  bitter  then  Gall ,  Copper 
andiron  of  moft  loathfome  tajis .  And  indeed  the  bufinefi  of  this  fenfe 
being  to  difcover  the  prefence  of  diffolved  Bodies  in  Liquors  put  on  the 
longueur  in  general  to  difcover  that  a  fluid  body  has  fome  folid  body  diffolvd 
in  it,  and  what  they  are ;  whatever  contrivance  makes  this  difcovery. 
improves  this  fenfe .  In  this  hind  the  mixtures  of  Chymical  Liquors  af¬ 
ford  many  Infiances ;  as  the  fweet  Vinegar  that  is  impregnated  with 
Lead  may  be  difcover ed to  be  fo  by  the  affufionof  a  little  of  an  Alcalizate 
Tolution :  The  bitter  liquor  of  Aqua  fortis  and  Silver  may  be  difcover  d 
to  be  charg'd  with  that  Metal,  by  laying  in  it  fome  plates  of  Copper  : 
'Lis  not  improbable  alfojbut  there  may  be  multitudes  of  other  wayes  cf  difco- 
vering  the parts  diffolvd,  or  diffoluble  in  liquors  ;  and  what  is  this  difco¬ 
very  but  a  kind  of  fecundary  tailing. 

'Lis  not  improbable  alfofbut  that  the  fenfe  of  feeling  may  be  highly  im¬ 
prov'd,  for  that  being  a  fenfe  that  judges  of  the  more  grofs  and  robuft 
motions  of  the  Particles  of  Bodies,  feems  capable  of  being  improv'd  and 
affifed  very  many  wayes.  Lhusfor  the  difinguifhing  of  Heat  and  Cold  ,the 
Weather-glafs  /^Thermometer,  which  I  have  defcrib'd  in  this  follow¬ 
ing  Lreatife,  do  exceedingly  perfect  it ;  by  each  of  which  the  leaft  varia¬ 
tions  of  heat  or  cold,  which  the  moft  Acute  fenfe  is  not  able  to  diftingmfb,are 
manifefied  Lhis  is  oftentimes  further  promoted  alfo  by  the  help  of  Bu  rn- 
ing-glaffes,  and  the  life, which  colleffi  and  unite  the  radiating  heat.  Lhm 
the  roughnefs  and  fmoothnefs  of  a  Body  is  made  much  more  fenftble  by 
the  help  of  a  Microfcope,  then  by  the  mofi .  tender  and  delicate  Hand. 
Ter  haps,  a  Phyfitian  might,  by  fever  al  other  tangible  proprieties,  difcover 
the  CQnfihution  of  a  Body  cts  well  as  by  the  Pulfe.  I  do  but  infi  ance  in 
thefe,to  fbew  whatpojfibility  there  may  be  of  many  others,  and  what  proba¬ 
bility  and  hopes  there  were  of  finding  themff  this  method  were  followed ; 
for  the  Offices  of  the  five  Senfes  being  to  detect  either  the  fubtil  and  curi¬ 
ous  Motions  propagated  through  all  pellucid  or  perfectly  homogeneous 
Bodies ;  Or  the  more  grok  and  vibrative  Pulfe  communicated  through 
the  Air  and  all  other  convenient  med\ums,whether  fluid  or  folid :  Or  the 
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effluvia  cf  Bodies  didolv’d  in  the  Air  ;  Or  the  particles  of  bodies  dif- 
folv’d  or  diffoltible  in  Liquors,  or  the  more  quick  and  violent  fha- 
king  motion  reheat  in  all  or  any  of  thefe :  wlatfoever  does  any  w ayes  pro- 
mote  any  of  thefe  kinds  of  criteria,  does  afford  a  way  of  improving  feme 
one  fenfe.  And  what  a  multitude  of  thefe  would  a  diligent  Man  meet 
with  in  his  inquiries  ?  And  this  for  the  helping  and  promoting  the  fenfu 
tive  faculty  only . 

Next,as  for  the  Memory,  or  retentive  faculty,  we  may  be  feufficientty  • 
infiruHed  from  the  written  Hiftories  of  civil  actions,  what  great  affi U 
fiance  may  be  afforded  the  Memory ,  in  the  committing  to  writing  things  ob- 
fervable  in  natural  operations.  If  a  Phyfitian  be  therefore  accounted  the 
more  able  in  his  Faculty ,  becaufe  he  has  had  long  experience  and  practice, 
the  remembrance  of  which ,  though  perhaps  very  mperfdf  does  regulate  all 
his  after  aliions :  What  ought  to  be  thought  of  that  man ,  that  has  not  only 
.  a  perfect  regifter  of  his  own  experience  font  is  grown  old  with  the  experience 
of  many  hundreds  of  years ,  and  many  thou  finds  of  men. 

And  though  of  late ,  men,  beginning  to  be  fenftbk  of  this  convenience, 
have  here  and  there  regiflred  and  printed fome  few  Centuries,  yet  for  the 
mofi  part  they  are  fet  down  very  lamely  and  imperfdily ,  and,  I  fear,  many 
times  not  fo  truly,  they  feerning,  fever  al  cf  them,  to  be  defigndmore  for 
Oftentation  then  publique  ufe  :  For, not  to  inftance,that  they  dafor  the 
mofi  part, omit  thofe  Experiences  they  have  made  ,  wherein  their  Patients 
have  mifcarriedfit  is  very  eafie  to  be  perceiv  d,that  they  do  all  along  hyper- 
bolically  extol  their  own  P refer iptions,  and v'llifie  thofe  of  others .  NoU 
withfianding  all  which,  thefe  kinds  cf  Hifiories  are  generally  efieemd  ufe- 
fill ,  even  to  the  ableft  Phyfitian. 

What  may  not  be  expelled  from  the  rational  or  deductive  Faculty 
that  isfurnijht  with  fuch  Materials,  and  thofe  fo  readily  adapted,  and 
rang'd  for  ufe, that  in  a  moment,  as  'twere,  thoufands  of  Infiances,  ferving 
for  the  ill uftration, determination,  or  invention,  of  almoft  any  inquiry , 
may  be  reprefented  even  to  the  fight  ?  How  mer  the  nature  of  Axioms 
mufi  all  thofe  Proportions  be  which  are  examin'd  before  fornany  Wit- 
neffes  ?  And  how  difficult  will  it  be  for  any,  though  never  fo  fiubtil  an  er¬ 
ror  in  Philofcphy ,  to  (cape  from  being  difecovef d,  after  it  has  indur'd  the 
touch,  and fo  many  other  tryals  ?  J  What 
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What  Kind  of  mechanic :alway,  andphyfical  invention  alfo  k  there  re¬ 
quir'd \  that  might  not  this  way  he  found  out  ?  The  1  nv ention  of  a  way  to 
find  the  Longitude  of  places  is  eafily  perform'd,  and  that  to  as  great  per¬ 
fection  as  is  defir  d ,  or  to  as  great  an  accuratenefs  as  the  Latitude  of 
places  can  be  found  at  Sea ;  and  perhaps  yet  alfo  to  a  greater  certainty 
then  that  has  been  hitherto  found,  as  I  jh all  very  jjeedily  freely  manifeft  to 
the  world  The  way  of  flying  in  the  Air  feems  principally  unpr  abhcable, 
by  reafon  of  the  want  of  ftrength  in  humane  mufcles  ;  if  therefore  # 
that  couldbe  fuppli  dfit  were,I think. ,  ellfie  to  make  twenty  contrivances  to 
perform  the  office  o/Wings  :  What  Attempts  alfo  I  have  made  for  the 
fupplying  that  JDefett,  and  my  fuccefes  therein,  which,  I  think?  are  wholly 
new, and  not  inconfiderable,  Ifloall  in  another  place  relate . 

'Tvs  not  unhkely  alfo,  but  that  Chymifts,  if  they  followed  this  method, 
might  find  out  their  fo  much  fought  for  Alkaheft.  What  an  univerfal 
Menftruum  ,  which  diffolves  all  forts  of  Sulphureous  Bodies,  I  have 
difeoverd  (  which  has  not  been  before  taken  notice  of  as  fuch  )  I  have 
fhewn  in  the  ftxteentb  Obfervation. 

What  a  prodigious  variety  of  Inventions  in  Anatomy  has  this  latter 
Age  afforded,  even  in  our  own  Bodies  fin  the  very  Heart,  by  which  we  live, 
andtheBmn,which  is  the  feat  of  our  knowledge  of  other  things  ?  witnefi 
allthe  excellent  Works  of  Pecquet,  Bartholinus,  Billius,  and  many 
others ;  and  at  home,  of  Doftor  Harvy ,Voftor  Ent ,Dottor  Willis, Vofior 
Gliflon.  itfCeleftial  Obfervations  we  have  far  exceeded  all  the  An - 
tients,even  the  Chaldeans  and  Egyptians  themfelves,  whofe  vaft  Plains, 
high  Towers,  and  clear  Air,  did  not  give  them  fo  great  advantages  over 
us,  as  we  have  over  them  by  our  Glafles.  By  the  help  of  which,  they  have 
been  very  much  outdone  by  the  famous  Galileo,  Hevelius,  Zulichem  ; 
and  our  own  Countrymen,  Mr.  Rook,  Voffor  Wren,  and  the  great  Orna¬ 
ment  of  our  Church  and  Naticn,the  Lord  Bifhop  of  Exeter.  And  to  fay 
no  more  in  Aerial  Difcoveries,  there  has  been  a  wonderful  progref  made 
by  the  Noble  Engine  oft  he  moft  Illuftrious  Mr.  Boyl  t,whom  it  becomes 
me  to  mention  with  all  honour,  not  only  as  my  particular  P atronfiut  as  the 
Patron  of  Philofophy  it  felf ;  which  he  every  day  increafes  by  his  La¬ 
bours,  and  adorns  by  his  Example. 
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The  good fuccefl  of  all  theft  great  Men,  and  many  others,  and  the  non! 
feemingly  great  obvioufneis  of  mofi  of  their  and  divers  other  Inventions, 
which  from  the  beginning  of  the  world  have  been,  aslwere,  trod  on,  and 
yet  not  minded  till  thefe  laft  inquifitlve  Ages  (  an  Argument  that  there 
may  be  yet  behind  multitudes  of  the  like )  puts  me  in  mind  to  recommend 
fuch  Studies,and  the  profecution  of  them  by  fuch  methods ,  to  the  Gentlemen 
of  our  Nation, whofe  leilur c  makes  them  fit  to  undertake,  and  the  plenty 
^  tf  their  fortunes  to  accomplifli,  extraordinary  things  in  this  way.  And  I 

do  not  onlypropofe  this  kind  of  Experimental  Philofophy  as  a  matter  of 
high  rapture  and  delight  of  the  mind,  but  even  as  a  material  and  fenfi- 
ble  Pleafure.  Sovaftis  the  variety  of  Objects  which  will  come  under 
their  Inflections,  fo  many  different  wayes  there  are  o/handling  them,  fo 
great  is  the  fatisfa&ion  of  finding  out  new  things,  that  I  dare  compare 
the  contentment  which  they  will  injoy, ?iot  only  to  that  of  contemplation, 
but  even  to  that  which  mofi  men  prefer  of  the  very  Senfes  themfelves. 

And  if  they  will  pleafe  to  take  any' incouragement  from  fo  mean 
and  fo  imperfeCt  endeavours  as  mine,  upon  my  own  experience,  I  can 
ajfure  them,without  arrogance.  That  there  has  riot  been  any  inquiry  or  Pro¬ 
blem  in  Mechanicks,  that  I  have  hither  to  propounded  to  my  felf,  but  by  a 
certain  method  (  which  I  may  on  fome  other  opportunity  explain  )  I  have 
been  able  prefently  to  examine  the poffibility  of  it ;  and  iffo,  as  eafily  to  ex¬ 
cogitate  divers  wayes  of  performing  it :  And  indeedit  ispofible  to  do  as 
much  by  this  method  in  Mechanicks,  as  by  Algebra  can  be  perform' din 
Geometry.  Nor  can  I  at  alldoubt,  butthat  the  fame  method  is  as  ap¬ 
plicable  to  Phyfical  Enquiries  ,  and  as  likely  to  find  and  reap  thence  as 
plentiful  a  crop  of  Inventions  ;  and  indeed  there  feems  to  be  no  fubjett  fo 
barrenfiut  may  with  this  good  husbandry  be  highly  improv'd. 

Toward  the  profecution  of  this  method  in  PhyficaWnquiries,  I  have 
here  and  there  gleaned  up  an  handful  of  Obfervations,  in  the  colleftion  of 
mofi  of  which  I  made  ufe  o/Microfcopes,  and  fome  other  Glades  and  In-  • 
ftruments  that  improve  the  fenfe  ;  which  way  I  have  herein  taken ,  not 
that  there  are  not  multitudes  of  ufeful  and pleafant  Obfervables,yetuncol- 
le.tted,ohvious  enough  without  the  helps  of  Art ,  but  only  to  promote  the  ufe 
of  Mechanical  helps  for  the  Senfes, both  in  the  furveying  the  already  vifible 

World ; 
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World,  and  for  thdifcwery  of  many  others  hitherto  unknown ,  and  to  make 
ut  pith  the  great  Conqueror ,to  he  affelied that  we  have  notyet  overcome  one 
World  when  there  are  fo  many  others  to  he  discovered,  every  confiderable 
improvement  o/Telefcopes  or  Microfcopes  producing  new  Worlds  and 
Terra-Incognita’s  to  our  view. 

The  Glaffes  Iufedwere  of  our  Enghfh  'mak&but  dough  very  good  of  the 
hind,  yet  far  fhort  of  what  might  he  expelled,  could  we .  once  find  a  way  of 
making  Glaffes  Elliptical,  or  of  feme  more  true  fiape  ;  for  though  both 
Microfcopes,  WTclefcopes,  a*  they  now  are,  will  magnifie  an  Objeli 
about  a  thoufand  thoufand  times  bigger  then  it  appears  to  the  naked  eye ; 
yet  the  Apertures  of  the  ObjeH-glaffes  are  fo  very  frnall,that  very  few  Rays 
are  admitted,  and  even  of  thofe  few  there  are  fo  many  falfe,  that  the  Objeli 
appears  dark  and  indiftind  :  Andindeed  thefe  inconveniences  are  fuch,as 
feem  infepar  able  from  Spherical  Glaffes,  even  when  mofl  exaHly  madefut 
t h  way  we  have  hitherto  made  ufe  offer  thatpurpofe  is  fo  imperfeli,thattthere 
may  be  perhaps  ten  wrought  before  one  be  made  tolerably  good,  and  mo f  of 
thofe  ten  perhaps  every  one  differing  in  goodnefe  one  from  another,  which  is 
an  Argument, that  the  way  hitherto  ufed  is,at  leaf, very  uncertain.  So  that 
thefe  Glaffes  have  a  double  defeH;the  one,that  very  few  of  them  are  exalt ly 
true  wrought ;  the  other,  that  even  of  thofe  that  are  befi  among  them,  none 
will  admit  a  fuff  dent  number  of  Rayes  to  magnifie  the  Objeli  beyond  a 
determinate  bignefe.  Againfl  which  Inconveniences  the  only  Remedies  I 
have  hitherto  met  with  are  thefe. 

Firft,  for  Microfccpes  (  where  the  Ob  jett  we  view  is  near  and  within  our 
power)the  beft  way  of  making  it  appear  bright  in  the  Glafs,is  to  calf  a  great 
quantity  of  light  on  it  by  means  of  convex  glajfesfov  thereby  3though  the  aper¬ 
ture  be  very  fmall,yet  there  will  throng  in  through  it  finch  multitudes, that  an 
Objeft  will  by  this  means  indure  to  be  magnift’d  as  much  again  as  it  would 
be  without  it.  The  way  for  doing  which  is  this.  4 1  make  choice  of  fome 
Room  that  has  only  one  window  open  to  the  South  ,  and  at  about  three  or 
four  foot  diftance  from  this  Window, on  a  Table,  I  place  my  Microfcopey  and 
then  fo  place  either  a  round  Globe  of  Water,  or  a  very  deep  clear  piano  con¬ 
vex  Glafs  (  whofe  convex  fide  is  turn’d  towards  the  Window  )  that  there 
is  a  great  quantity  of  Rayes  collefted  and  thrown  upon  the  Objeft :  Or  if 
the  Sun  fhine,  I  place  a  imall  piece  of  oyly  Paper  very  near  the  Ob  je&,  be¬ 
tween  that  and  the  light  then  with  a  good  large  Burning-Glafs  I  fo  collet 
and  throw  the  Rayes  on  the  Paper, that  there  may  be  a  very  great  quantity 
of  light  pafs  through  it  to  the  Objed  }  yet  I  fo  proportion  that  light,  that  it 

may 
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may  not  fingeor  burnthe  Paper.  Inftead  of  which  Paper  there  may  be 
made  ufe  of  a  fmall  piece  of  Looking-glafs  plate ,  one  of  whofe  fides  is  made 
rough  by  being  rubb’d  oij  a  hat  Tool  with  very  fine  fand,  this  will,  if  the 
heat  be  leifurcly  caft  on  it,  indune  a  much  greater  degree  of  heat,  and  con- 
fequently  very  much  augment  a  convenient  light.  By  all  which  means  the 
light  of  the  Sun,  or  of  a  Window,  may  be  fo  caft  on  an  Object,  asto  make  it 
twice  as  light  as  it  woula  otherwile  be  without  it,  and  that  without  any  in¬ 
convenience  of  glaring,  which  the  immediate  light  of  the  Sun  is  very  apt  to 
create  in  moft  Objefts^  for  by  this  means  the"  light  isfo  equally  diflufed, 
that  all  parts  are  alike  inlightned  5  but  when  the  immediate  fight  of  the  Sun 
falls  on  it,  the  reflexions  from  fome  few  parts  are  lo  vivid,  that  they  drown 
the  appearance  of  all  the  other,  and  are  themfelves  alfo,  by  reafon  of  the  in¬ 
equality  of  light,  indiffinft,  and  appear  only  radiant  fpots. 

But  becante  the  light  of  the  Sun,  and  alfo  that  of  a  Window,  is  in  a  conti¬ 
nual  variation,  and  fo  many  Ob  feels  cannot  be  view'd  long  enough  by  them 
to  be  throughly  examin’d  3  befides  that,  oftentimes  the  Weather  is  fo  dark 
and  cloudy,  that  for  many  dayes  together  nothing  can  be  view’d :  And  be- 
caufe  alfo  there  aie  many  Objects  to  be  met  with  in  the  night,  which  cannot 
fo  conveniently  be  kept  perhaps  till  the  day,  therefore  to  procure  and  cafta 
fufficient  quantity  of  light  on  an  Objeft  in  the  night,  I  thought  of  and  often 
uled  this,  Expedient. 

I  procur’d  me  a  fmalkPedcftal ,  fuch  as  is  deferib’d  in  the  fifth  Figure  of 
the  fiifc  Scheme  on  the  fruall  Pillar  A  B,  of  which  were  two  movable 
Armes  CD,  which  by  means  of  the  Screws  EF,  I  could  fix  in  any  part  of 
the  Pillar  3  on  the  undermoft  of  thele  1  plac'd  a  pretty  large  Globe  of  Glafs 
G,  fill’d  with  exceeding  clear  Brine,  ftopt,  inverted,  and  fixt  in  the  manner 
vifible  in  the  Figure  3  out  of  the  fide  of  which  Arm  proceeded  another 
Ami  H,  with  many  joynts  3  to  the  end  of  which  was  faffined  a  deep  plain 
Convex  glafs  l,  which  by  means  of  this  Arm  could  be  moved  to  and  fro,  and 
fixt  in  any  pofture.  On  the  upper  Arm  was  placed  a  fmall  Lamp  K,  which 
could  be  fo  mov'd  upon  the  end  of  the  Arm  ,  as  to  be  fet  in  a  fit  pofture  to 
give  light  through  the  Ball :  By  means  of  this  Inftrument  duly  plac’d  ,  as  is 
expreftinthe  Figure,  with  the  fmall  flame  of  a  Lamp  may  be  caff  as  great 
and  convenient  a  light  ontheObje&asttwill  well  indureAand  being  always 
conflant,  and  to  be  had  at  any  time.  I  found  raoft  proper  for  drawing  the 
representations  of  thofe  fmall  Obje&s  I  had  occafion  to  obferve. 

None  of  all  which  ways  (though much  beyond  any  other  hitherto  made 
ufe  of  by  any  I  know  )  do  afford  a  fufficient  help,  but  after  a  certain 
degree  of  magnifying,they  leave  us  again  in  the  lurch.  Hence  it  were  very 
defirable,  that  fome  way  were  thought  of  for  making  the  Objeft-glafs  of 
fuch  a  Figure  as  would  conveniently  bear  a  large  Aperture. 

1  't  1  ^  I  ■A*\  J  -  •'  <.*  *j  if  '  *  .1 

As  for  Telefcopes,  the  only  improvement  they  feem  capable  of  it  the 
increafing  of  their  length  ;  for  the  Objeft  being  remote,  therein  no  thought 
of  giving  it  a  greater  light  then  it  hat ;  and  therefore  to  augment  the 
Aperture ,  the  Glafi  muft  be  ground  of  a  very  large  fiber e ;  for,  by  that 


means , 
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mrnfhe  longer  the  Glafl  be,  the  bigger  aperture  will  it  bear, if  the  Glaffes 
be  of  an  equal  gocdnefl  in  their  kind.  Therefore,  a  fix  will  indure  a 
much  larger  Aperture  then  a  three  foot  Glafl ;  and  a  fixty  foot  Glafl  will 
proportionably  bear  a  greater  Aperture  then  a  thirty, and  will  a*  much  ex¬ 
cel  it  alfo  at  a  fix  foot  does  a  three  foot,  as  I  have  experimentally  obfervd 
in  one  of  that  length  made  by  Mr.  Richard  Reives  here  at  London, 
which  will  bear  an  Aperture  above  three  inches  over ,  and  yet  make 
the  Objett  proportionably  big  and  difintt ;  whereas  there  are  very 
few  thirty  foot  Glaffes  that  will  indure  an  Aperture  of  more  then  two  in¬ 
ches  over.  So  that  for  Telefcopes ,  fuppofng  we  had  a  very  ready  way 
of  making  their  Object  Glajfesof  exaftly  fpherical  Surfaces,  we  might,  by 
increafng  the  length  of  the  Glafl,  magnifie  the  Object  to  any  affignable  big- 
nefl.  And  for  performing  both  thefe,  I  cannot  imagine  any  way  more  ea- 
fie,andmore  exalt,  then  by  this  following  Engine, by  means  of  which,  any 
Glaffes,of  what  length  foever,maybe  ffeedily  made.lt  feems  the  moft  eafie, 
becaufe  with  one  and  the  fame  Tool  may  be  with  care  ground  an  Objebi 
Glafl,  of  any  length  or  breadth  requifite ,  and  that  with  very  little  or  no 
trouble  in  fitting  the  Engine ,  and  without  much  skill  in  the  Grinder. 
It  feems  to  be  the  mofl  exalt ,  for  to  the  very  lafl  flroke  the  Glafl  does 
regulate  and  rettifie  the  Tool  toitsexatt  Figure ;  and  the  longer  or  more 
the  Tool  and  Glafl  are  wrought  together ,  the  more  exali  will  both  of  them 
be  of  the  defir  d  Figure .  Further,  the  motions  of  the  Glafl  and  Tool  do 
fo  crofl  each  other ,  that  there  vs  not  one  point  of  either s  Surface, but  has 
thousands  of  crofl  motions  thwarting  it ,  fo  that  there  can  be  no  kind  of 
Rings  or  Gutters  made  either  in  the  Tool  or  Glafl. 


r’t  t: ' 


>  v.nou 


The  contrivance  of  the  Engine  isj  only  to  make  the  ends  of  two  large 
Mandrils  fo  to  move  ,  that  the  Centers  of  them  may  be  at  any  convenient* 
difiance  afonder  ,  and  that  the  Axis  of  the  Mandrils] ying  both  in  the  fame 
plain  produc’d,  may  meet  each  other  in  any  affignable  Angle  }  both  which 
requires  may  be  very  well  perform’d  by  the  Engine  deferib’d  in  the  third 
Figure  of  the  firft  Scheme  :  where  A  B  fignifies  the  Beam  of  a  Lath  fixt  per¬ 
pendicularly  or  Horizontally,  C  D  the  two  Poppet  heads,  fixt  at  about  two 
foot  difiance,  E  F  an  Iron  Mandril, whofe  tapering  neck  F  runs  in  an  adapt¬ 
ed  tapering  brafs  Collar^  the  other  end  E  runs  on  the  point  of  a  Screw  G  5 
in  a  convenient  place  of  this  is  faflned  H  a  pull  y  Wheel,  and  into  the  end  of 
it, that  comes  through  the  Poppet  head  C,  is  forewed  a  Ring  of  a  hollow 
Cylinder  K,  or  fome  other  conveniently  fhap’d  Tool,  of  what  widenefs  fhall 
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be  thought  moft  proper  for  the  cize  of  Glafles ,  about  which  it  is  to  be  im- 
ploy’d  ;  As,  for  Objeft  glafles,  between  twelve  foot  and  an  hundred  foot 
long  3  the  Ring  may  be  about  fix  inches  over,  or  indeed  fomewhat 
more  for  thofe  longer  Glafles.  It  would  be  convenient  alfo,  and  not 
very  chargeable ,  to  have  four  or  five  feveral  Tools^  as  one  for  all  Glafles 
between  an  inch  and  a  foot ,  one  for  all  Glafles  between  a  foot  and  ten  foot 
long,  another  for  all  between  ten  and  an  hundred, a  fourth  for  all  between  a 
hundred  and  a  thoufand  foot  longs  and  if  Curiofity  (hall  ever  proceed  fo 
fir, one  for  all  lengths  between  a  thoufand  and  ten  thoufand  foot  long  5  for 
indeed  the  principle  is  fuch,that  fuppofing  the  Mandrils  well  made,andofa 
good  length,  and  fuppofing  great  care  be  ufed  in  working  and  polilhing 
them,Ifee  no  reafon,but  that  a  Glafs  of  a  thoufand, nay  of  ten  thoufand  foot 
long,  may  be  as  well  made  as  one  of  ten^  for  the  reafon  is  the  lame, fuppofing 
the  Mandrils  and  Tools  be  made  fufficiently  ftrong,  fo  that  they  cannot 
bend  s  and  fuppofing  the  Glafs,  out  of  which  they  are  wrought,  be  capable 
pffo  great  a  regularity  in  its  parts  as  to  refrattion:.  this  hollow  Cylinder  K 
is  to  contain  the  Sand,  and  by  being  drove  round  very  quick  to  and  fro  by 
means  of  a  fmail  Wheel, which  may  be  mov'd  with  ones  foot,  ferves  to  grind 
the  Glafs :  The  other  Mandril  is  fhap’d  like  this,  but  it  has  an  even  neck  in- 
ftead  of  a  taper  one, and  runs  in  a  Collar,  that  by  the  help  of  a  Screw,  and  a 
joynt  made  like  M  in  the  Figure,  it  can  be  ftill  adjuftned  to  the  wearing  or 
wafting  neck :  into  the  end  of  this  Mandril  is  ferewed  a  Chock  N,  on  which 
with  Cement  or  Glew  is  faftned  the  piece  of  Glafs  Q_  that  is  to  be  form’d  5 
the  middle  of  which  Glafs  is  to  be  plac’d  juft  on  the  edge  of  the  Ring,  and 
the  Lath  OP  is  to  befet  and  fixt  (by  means  of  certain  pieces  and  ferews, 
the  manner  whereof  will  be  fufficiently  evidenc’d  by  the  Figure)  in  fuch 
an  Angle  as  is  requifite  to  the  forming  of  fuch  a  Sphere  as  the  Glafs  is  de- 
fign’d  to  be  of  the  geometrical  ground  of  which  being  fufficiently  plain, 
though  not  heeded  before,  I  (hall;  for  brevities  fake,  pals  over.  This  laft 
Mandril  is  to  be  made  (  by  means  of  the  former,  or  fome  other  Wheel )  to 
run  round  very  fvvift  alfo ,  by  which  twepcrols  motions  the  Glafs  cannot 
chufe  ( if  care  be  us’d  )  but  be  wrought  into  a  moft  exa&ly  Ipherical 
Surface. 


‘  ’  1  1  1  .  1j  ;  ' i  i  /;,  •  ^  :  .  j •  » 

But  becaufe  we  are  certain ,  from  the  Laws  of  refra&ion  (  which  1 
I  have  experimentally  found  to  be  fojby  an  Infirurnent  I  flail  prcfently  de~ 
feribe )  that  the  lines  of  the  angles  of  Incidence  are  proportio¬ 
nate  to  the  lines  of  the  angles  of  Refra&ion,  therefore  if  Glafles  could 
he  made  of  thofe  kind  of  Figures ,  or  fome  other ,  fuch  as  the  moft  incompa¬ 
rable  Des  Cartes  has  invented \  and  demonftrated  in  his  Pbilofophic aland 
Mathematical  Worksite  might  hope  for  a  much  greater  perfection  ofOpticks 
then  can  be  rationally  expefted  from  fpheric al ones- for  though ,c£teris  pa¬ 
ribus,  we  find \  that  the  larger  the  Telefcope  Objefi  Glafles  are. ,  and  the 
florter  thofe  of  Microfcope,  the  better  they  magn/fie,  yet  both  of  them, 

befide 
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befiJtfuch  determinate  dimenfms ,  are  by  certain  inconveniences  rendred 
unufeful ;  for  it  will  be  exceeding  difficult  to  make  and  manage  a  Tube 
above  an  hundred  foot  long,  and  it  will  be  a*  difficult  to  inlighten  an 
Objett  left  then  an  hundred  fart  of  an  inch  diftant  from  the  Objett  Glafi. 

I  have  not  at  yet  made  any  attempts  of that  kind ,  though  I  know  two  or 
three  way  es,  which ,  as far  at  I  have yet  confideredjeem  very  frobable.and 
may  invite  me  to  make  a  tryal  at  foon  as  I  have  an  opportunity ,  of  which  I 
may  hereafter  perhaps  acquaint  the  world .  In  the  Interim ,  I  JIj  all  defer  ibe 
the  Injirument  I  even  now  mention’d \  by  which  the  refraftion  of  all  kinds 
of  Liquors  may  be  moft  exattly  meafurd,  thereby  to  give  the  curious  an 
opportunity  of  making  what  further  try  ah  of  that  kind  they  fh  all  think, 
requifite  to  any  of  their  intended  try  als ;  and  to  let  them  fee  that  the  laws 
of  Refraction  are  not  only  notional. 

The  Inftrument  confifted  of  fivo-Rulers ,  or  long  pieces  placed  together, 
after  the  manner  expreft  in  the  fecond  Figure  of  the  firft  Scheme r ,  where 
AB  denotes  a  ftraight  piece  of  wood  about  fix  foot  and  two  inches  longj 
about  three  inches  over,  and  an  inch  and  half  thick  ,  on  the  back  fide  of 
which  was  hung  afmall  plummet  by  a  line  ftretcht  from  top  to  bottom,  by 
which  this  piece  was  fet  exadly  upright,and  fo  very  firmly  fixt in  the  mid¬ 
dle  of  this  was  made  a  hole  or  center,  into  which  one  end  of  a  hollow  cy¬ 
lindrical  brafsBox  CC,  fafhiond  as  Khali  by  and l  by  defenbe,  wasplac  d, 
and  could  very  eafily  and  truly  be  mov’d  to  and  fro  y  the  other  end  of  this 
Box  being  put  into,  and  moving  in,  a  hole  made  m  a  fmall  arm  D 1J  5  into 
this  box  v?as  faftned  the  long  Ruler  E  F,  about  three^  foot  and  three  or  four 
inches  long,  and  at  three  foot  from  the  above  mention'd  Centers  P  P  was 
a  hole  E,  cut  through,  and  croffd  with  two  fmall  threads,  and  at  the  end  oi 
it  was  fixt  a  fmall  fight  G,  and  on  the  back  fide  of  it  was Ext  a  fmall  Arm  H, 
with  a  Screw  to  fix  it  in  any  place  on  the  Ruler  L  M  5  this  Ruler  L  M  was 
moy  d  on  the  Center  B  (which  was  exactly  three  foot  diftance  from  the 
middle  Center  P  )  and  a  line  drawn  through  the  middle  of  it  LM,  was 
divided  by  a  Line  of  cords  into  feme  fixty  degrees, and  each  degree  was  luo- 

dividedinto  minutes,  fothat  putting  the  crofs  of  the  threads  in  E  upon  any 
part  of  this  divided  line ,  I  prefently  knew  what  Angle  the  two  Rules  AB 
and  E  F  made  with  each  other,  and  by  turning  the  Screw  inH,  I  could  hx 
them  in  any  pofition,  The  other  Ruler  alfo  RS  was  made  much  alter  the 
fame  manner,  only  it  was  not  fixt  to  the  hollow  cylindrical  Box,  but, by  means 
of  two  fmall  brafs  Armes  or  Ears,  it  mov’d  on  the  Centers  of  it  5  this  alfo 
by  means  of  the  crofs  threads  in  the  hole  S,  and  by  a  Screw  in  K,  could  be 
faftned  on  any  divifionof  another  line  of  cords  of  the  fame  radius  drawn  On 
N  O.  And  fo  by  that  means,  the  Angle  made  by  the  two  Rulers,  A  B  and 
R  S,  was  alfo  known.  The  Braft  box  CC  in  the  middle  was  fhap  d  very 
much  like  the  Figure  X,  that  is,  it  was  a  cylindrical  Boxftoppd  clofe  at  ei¬ 
ther  end  off  of  which  a  part  both  of  thefides  and  bottomes  was  cutout,  fo 
3  that 
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that  the  Box,  when  the  Pipe  and  that  was  joyne  d  to  it,  would  cpntain  the 
Water  when  fill’d  half  full,  and  would  likewife,  without  running  over  in- 
dureto  be  inclin’d  to  an  Angle  ,  equal  to  that  of  the  greateft  refradHon  of 
Water,  and  no  more, without  running  over.  The  Ruler  E  F  was  fixt  very  fall: 
to  the  Pipe  V,  fo  that  the  PipeV  diredfed  the  length  of  the  RulerE  F,  and 
the  Box  and  Ruler  were  mov’d  on  the  Pin  TT,  fo  as  to  inake  ariy  deft- 
rable  Angle  with  the  Ruler  AB.  The  bottom  of  this  PipeV  wasftop’d 
with  a  linall  piece  of  exactly  plain  Glals,  which  was  placd  exactly  per¬ 
pendicular  to  the  Line  of  diredlion,  or  Axis  of  the  Ruler  E  F.  The  Pins 
alio  T  T  were  drill'd  with  fmall  holes  through  the  ^xfr^and  through  thole 
holes  wasftretcht  and  faftned  a  fmall  Wire.  There  was  likewife  a  fmall 
Pipe  of  Tin  Jooliy  put  on  upon  the  end  of  V,  and  reaching  down  to  the 
light  G  ;  the  ufeof  which  was  only  to  keep  any  falle  Rayes  of  light  from 
palling  through  the  bottom  of  V,  and  only  admitting  fuch  topafsas  pier- 
ced  through  the  light  G:  All  things  being  placed  together  in  the  manner 
delcrib  d  m  the  Figure  ,  that  is,  the  Ruler  AB  being  fixt perpendicular  I 
fill'd  the  Box  C  C  with  Water,  or  any  other  Liquor,  whole  refradHon  I  in¬ 
tended  to  try,  till  the  Wire  palling  through  the  middle  of  it  were  juft  co¬ 
vered  :  then  I  moved  and  fixt  the  Ruler  F  E  at  any  aflignablc  Angle  and 
placed  the  fame  of  a  Candle  juft  againft  the  light  G  ;  and  looking  through 
the  light  I,  I  moved  the  Ruler  R  S  to  and  fro,  till  I  perceived  the  light  paft 
ling  through  G  to  be  covered,  as  'twere,  or  divided  by  the  dark  Wire-  pafi 
ling  through  P  P  :  then  turning  the  Screw  inK,  I  fixt  it  in  that  pofture: 
And  through  the  hole  S,  lobferved  what  degree  and  part  of  it  was  cut  by 
the  crols  threads  in  S.  And  thisgave  me  the  Angle  of  Inclination  APS 
an  liven  ng  to  the  Angle  of  RefradHon  BPE  :  for  die  furface  of  the  Liquor 
in  the  Box  will  be  alwayes  horizontal,  and  confequently  AB  will  be  a 
perpendicular  to  it 3  the  Angle  therefore  APS  will  meafure,  or  be  the 
Angle  of  Inclination  in  the  Liquor  $  next  EPB  muftbe  the  Angle  of  Re- 
fradtion, for  the  Ray  that  pafles  through  the  light  G,  paftesalfo  perpendicu¬ 
larly  through  the  Glals  Diaflragme  at  F,  and  confequently  a Ifo  perpendi¬ 
cularly  through  the  lower  furface  of  the  Liquor  contiguous  to  the  Glafs,  and 
therefore  fullers  no  refradHon  till  it  meet  with  the  horizontal  furface  of  the 
Liquor  in  C  C,  which  is  determined  by  the  two  Angles. 

By  means  of  this  Inftrument  I  can  withWttle  trouble,  and  a  very 
fmall  quantity  of  any  Liquor,  examine,  moft  accurately ,  the  refraftion 
of  it ,  not  only  for  one  inclination ,  hut  for  all ;  and  thereby  am  inahled 
to  make  very  accurate  Tables ;  fever al of  which  Ihave  alfo  experimentally 
made^and  find^  that  Oylor  Turpentine  has  a  much  greater  Rtfrahiion 
then  Spirit  ot  Wine ,  though  it  be  lighter  ;  and  that  Spirit  of  Wine 
has  a  greater  Refrattion  then  Water,  though  h  be  lighter  alfo  ;  but  that 
fait  Water  alfohas  a greater  Refrattion  then  frefh,  thoughithe  heavier.4 
but  Allum  water  has  a  left  ref  ration  then  common  Water,  though  hear 
vier  alfo. So  that  it  feems^as  to  the  refra&ion  made  in  a  Liquor ^the  fpeqi- 
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fick  gravity  is  of  no  efficacy. By  tbit  I  have  alfo  found, that  lookwhaipo- 
portion  the  Sine  of  the  Angle  of  one  Inclination  has  to  the  Sine  of  the 
Angle  of  Refraftion,  correfjiondent  to  it,  the  fame  proportion  have  all 
the  Sines  (father  Inclinations  to  the  Sines  of  their  appropriate  Refr atlions. 

My  way  for  meafuring  how  much  a  Glafs  magnifies  an  Ob  jeft,  plac  d  at  a 
convenient  diftancefrommy  eye,isthis.  Having  refhfid  th eMcrofiepe  to 
fee  the  defir’d  Object  through  it  very  diftinfily,  at  the  fame  time  that  J  look 
upon  the  Objeff  through  the  Glafs  with  one  eye,  I  look  upon  other  Ob, efts 
at  the  fame  diftance  with  my  other  bare  eye;  by  which  means  I  am  able, 
bv  the  help  of  a  Ruler  divided  into  inches  and  (mail  parts,  and  laid  on  the 
Pedeflal  of  the  Microfcope, to  caft.as  it  were,  the  magnifi  d  appearance  of  the 
Objeft  upon  the  Ruler, and  thereby  exaftly  to  meafure  the  Diameter  it  ap¬ 
pears  of  through  the  Glafs,  which  being  compar  d  with  the  Diameter  it  ap¬ 
pears  of  to  the  naked  eye ,  will  eafily  afford  the  quantity  of  its  magnify- 

m 

!"SThe  Microfcope,  which  for  the moft  parti  made ufe  of,  was  (hap’d  much 

like  that  in  the  fixth  Figure  of  the  firft  Scheme  the  Tube  being  for  the  moll 
part  not  above  fix  or  feven  inches  long, though  by  reafon  it  had  four  Draw¬ 
ers,  it  could  very  much  be  lengthened,  as  occafion  required ,  this  w-as  con¬ 
triv'd  with  three  Gla(fo;a  fmall  Object  Glafs  at  A,  a  thinner  Eye  Glafs  about 
B  and  a  very  deep  one  about  C :  this  I  made  ufe  of  only  when  I  had  oc¬ 
cafion  to  fee  much  of  an  Object  at  once;  the  middle  Glafs  conveying  a 
very  great  company  of  radiating  Pencils,  which  would  go  another  way,  and 
throwing  them  upon  the  deep  Eye  Glafs.  Rut  when  ever  I  had  occafion  to 
examine  the  fmall  parts  of  a  Body  more  accurately ,  I  took  out :  the  middle 
Glafs,and  only  made  ufe  of  one  Eye  Glafs  with  the  Ob, eft  Glafs,  for  always 
the  fewer  the  Refraftions  are,  the  more  bright  and  clear  the  Objeft  appears. 
And  therefore  ’tis  not  to  be  doubted  ,  but  could  we  make  a  Microfcope  to 
have  one  only  refraftion,  it  would,  ceteris  paribus,  far  excel  any  othei  that 
had  a  greater  number.  And  hence  it  is,  that  if  you  take  a  very  clear  piece 
of  a  broken  Venice  Glafs,  and  in  a  Lamp  draw  it  out  into  very  fmall  hairs  or 
threads,  then  holding  the  ends  of  thefe  threads  in  the  flame,  till  they  melt 
and  run  into  a  fmall  round  Globnl,  or  drfcp,  which  will  hang  at  the  end  of 
the  thread;  and  if  further  you ftick feveral  of  thefe upon the  end  of  a  ftick: 
with  a  little  fealing  Wax,  fo  as  that  the  threads  hand  upwards,  and  then  on 
a  Whetftone  firft  grind  off  a  good  part  of  them,  and  afterward  ona  fmooth 
Metal  plate,  with  a  little  Tripoly,  rub  them  till  they  come  to  be  very 
fmooth  ^  if  one  of  thefe  befixt  with  a  little  loft  Wax  againit  a  fmall  needle 
hole,Prick’d  through  a  thin  Plate  of  Brafs,  Lead,  Pewter,  or  any  other  Me¬ 
tal,  andanObfeft,  plac’d  very  near,  be  look  cl  at  through  it,  it  will  both 
nagnifie  and  make  feme  Objefts  more  diftinft  then  any  of  the  great  Mnro- 
fcopes.  But  becaufe  thefe,  though  exceeding  dalily  made,  are  yet  very  troii- 
blefome  to  be  us’d, becaufe  of  their  fmalncfe,and  the  nearnelsof  the  C  b  je  5, 
therefore  tt>  prevent  both  thefe,  and  yet  ha  ve  only  two  Ren  actions,  pi  or 
Vided  me  a  Tube  of  Brafs,  fhap'd  much  like  that  in  the  fourth  Figure  of  the 
firft  Scheme  5  into  the  fmaller  end  of  this  I  fixt  with  Wax  a  good  piano  cou- 


The  Preface. 

vex  Objeft  Glafs, with  the  convex  fide  towards  the  Object,  and  into  the 
bigger  end  I  fixt  alfo  with  wax  a  pretty  large  piano  Convex  G llafs,  with 
the  convex  fide  towards  my  eye,  then  by  means  of  the  fmall  hole 
by  the  fide,  I  fill’d  the  intermediate  lpace  between  thefe  two  Glafles 
with  very  clear  Water,  and  with  a  Screw  hopp’d  it  in  ^  then  putting 
on  a  Cell  for  the  Eye,  I  could  perceive  an  Objedfc  more  bright  then  I  could 
when  the  intermediate  (pace  was  only  fill’d  with  Air,but  this,  for  other  in¬ 
conveniences,  I  made  but  little  ufe  of.  ,  a  .  a 

My  way  for  fixing  both  the  Glafs  and  Objeft  to  the  Pedeftal  moft  conve¬ 
niently  was  thus :  Upon  one  fide  of  a  round  PedelTal  A  B,  in  the  fixth  Fi¬ 
gure  of  the  firft  Scheme ,was  fixt  a  fmall  Pillar  C  C,  on  this  was  fitted  a  Imall 
Iron  Arm  D  which  could  be  mov’d  up  and  down,  and  fixt  in  any  part  of  the 
Pillar  by  means  of  a  fmall  Screw  E }  on  the  end  of  this  Arm  was  a  fmall  Ball 
fitted ’into  a  kind  of  focket  F,  made  in  the  fide  of  the  Brafs  Ring  G,  through 
Which  the  fmall  end  of  the  Tube  wasfcrew’d^  by  means  of  which  contri¬ 
vance  I  could  place  and  fix  the  Tube  in  what  pofture  I  defil'd  (  which  tor 
many  Obfervations  was  exceeding  neceffary  )  and  adjuften  it  moft  exaftly 

t0  For  pbcin^the  Objed,I  made  this  contrivance  3  upon  the  end  of  a  fmall 
brafs  Link  or  Staple  H  H,  I  lo  faftned  a  round  Plate  1 1,  that  it  might  be 
turn’d  round  upon  its  Center  K,  and  going  pretty  ftiff,  wouMftand 
fixt  in  any  pofture  it  wasfet  ^  on  the  fide  of  this  was  hxt  a  Imall  Pillar  P, 
about  three  quarters  of  an  inch  high,  and  through  the  top  of  this  was  thruft 
a  fmall  Iron  pin  M,  whofetop  juft  ftood  over  the  Center  of  the  Plate  5  on 
this  top  I  fixt  a  fmall  Objeft,  and  by  means  o(  thefe  contrivances  I  w^as  able 
to  turn  it  into  all  kind  of  petitions,  both  to  my  Eye  and  the  Light }  for  by 
moving  round  the  fmall  Plate  on  its  center,  1  could  move  it  one  way,  and  by 
turning  the  Pin  M,  I  could  move  it  another  way ,  and  this  without  tarring 
the  Glafs  at  all ,  or  at  leaft  but  very  little :  the  Plate  likewife  I  could  move 
to  and  fro  to  any  part  of  the  Pedeftal  (  which  in  many  cafes  was  very  con¬ 
venient  )  and  fix  it  alfo  in  any  Petition,  by  means  of  a  Nut  N,  which  was 
ferew’d  on  upon  the  lower  part  of  the  Pillar  CC.  All  the  other  Con¬ 
trivances  are  obvious  enough  from  the  draught, and  will  need  no  ddcription 

Now  though  this  were  the  Inftrutnent  Imade  moft  ufe  of  ,  yet  l  have 
made  fever  al  other  Tryals  with  other  kinds  of  Microfcopes,  which  both 
for  matter  and  form  were  -very  different  from  common  ffherical  Glajfes. 
I  base  made  a  Microfcope  with  me  piece  of  Glaft,  both  whofe  furf aces 
were  plains.  I  have  made  another  only  with  a  piano  concave,  without 
any  kptd of  refteStion,  divers  aljb  by  means  of  refle&ion.  I  have  made 
others  of  Waters,  Gums,  Refins,  Salts,  Arfenirk,  Oyls,  and  with 
divers  other  mixtures  of  watery  and oyly  Liquors.  Andindeedtht 
fubjefi  is  capable  of  a  great  variety ;  but  l  find  generally  none  more  ufe- 
ful  thenthat  which  is  made  with  two  Glalfe,  fuch  as  I  have  already  de- 

ftm ;  what 
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What  the  things  are  I  obfervd \  the  following  defer iptions  will  manifefi ; 
in  brief  they  were  either  exceeding  fmall  Bodies,  or  exceeding  fmall 
Pores,  or  exceeding  fmall  Motions,  feme  of  each  of  which  the  Reader 
will  find  in  the  following  Notes,and fuch ,  as 1  prefume,  (  many  of  them 
at  leaftj  will  be  new,  and  perhaps  not  left  ftrange  .*  Some  fpecimen  of 
each  of  which  Heads  the  Reader  will  find  in  the  fubfequent  delineations , 
and  indeed  of feme  more  then  I  was  willing  there  fljould  be ;  which  was 
cccafioned  by  my  firfi  Intentions  to  print  a  much  greater  number  then  l 
have  ftnee  found  time  to  compleat.  Of  fuch  therefore  as  I  had,  I  [defi¬ 
ed  only  feme  few  of  every  Head \  which  for  feme  particulars  feemdmoftob- 
fervable ,  rejefiing  the  reft  as  fuperfluous  to  the  prefent  Defign. 

What  each  of  the  delineated  Subjefis  are, the  following  defer iptions  an¬ 
nex!  to  each  will  inform,of  which  I Jhall  here,  only  once  for  all,  add.  That 
in  divers  cf  them  the  Gravers  have  pretty  well  follow  d my  direfiions  and 
draughts ;  and  that  in  making  of  them,  I  indeavoured  (  as  far  as  Iwas 
able j  firfi  to  difeover  the  true  appearance ,  and  next  to  makg  a  plain  re- 
prefentation  of  it.  This  I  mention  the  rather ,  becaufe  of  thefe  kind  cf 
Objefis  there  is  much  more  difficulty  to  difeover  the  true  [hope ,  then  of 
thofe  vifible  to  the  naked  eye,  the  fame  Obje.fi  feeming  quite  differing,  in 
onepofition  to  the  Light,  from  what  it  really  is,  and  may  be  difeover  d 
in  another.  And  therefore  I  never  began  to  make  any  draught  before  by 
many  examinations  in  fever al  lights,  and  in  fever al  pofitions  to  thofe 
lights,  I  had  difeover' d  the  true  form.  For  it  is  exceeding  difficult  in 
feme  Objefis ,  to  diftinguifh  between  a  prominency  and  a  depreffion, 
between  a  fhadow  and  a  black  ftain,  or  a  reflexion  and  a  whitenefs 
in  the  colour.  Beftdes,  the  tranffarency  cf  moft  Objefis  renders  them 
yet  much  more  difficult  then  if  they  were  opacous.  The  Eyes  of  a  Fly  in 
one  kind  of  light  appear  almoft  like  a  Lattice,  drill’d  through  with  abun¬ 
dance  of  fmall  holes ;  which  probably  may  be  the  Reafon ,  why  the  Ingeni¬ 
ous  Dr.  Power  feems  to  fuppofe  them  fuch .  In  the  Sunfhine  they  look, 
like  a  Surface  cover'd  with  golden  Nails ;  in  another  pofturejike  a  Sur¬ 
face  cover'd  with  Pyramids  ;  in  another  with  Cones ;  and  in  other  po- 
ftures  of  quite  other  fib  apes ;  but  that  which  exhibits  the  befit,  is  the  Light 
collefied  on  the  Objefi,  by  thofe  means  1 have  already  deferib  d. 

And 
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And  this  iv as  undertaken  in  profecution  of  the  Vefign  which  the  ROY¬ 
AL  SOCI E  T  Y  has  propos'd  to  it  felf.  For  the  Members  of  the  Affembly  ha¬ 
ving  before  their  eys  fo  many  fatal  Infiances  of  the  errors  and falfboodsjn  which 
the  greateft  part  of  mankind  has  fo  long  wandred ,  becaufe  they  rely d  upon  the 
firength  of  humane  Reafon  alone ,  have  begun  anew  to  correct  all  Hy- 
pothefes  by  fenfe,  as  Seamen  do  their  dead  Reckonings  by  Coeleftial 
Obfervations;  and  to  this  purpofe  it  has  been  their  principal  indeavour  to  en¬ 
large  is  {Lengthen  the  Senfes  by  Medicine, and  by  fuch  outward  Inftru- 
ments  as  are  proper  for  their  particular  works .  By  this  means  they  findfome 
reafon  to  fuff  eft, that  thofe  effects  of  Bodies  yvhich  have  been  commonly  attri¬ 
buted  to  Qualities,  and  thofe  confefi’d  to  be  occult,  are  perform’d  by  the 
finall  Machines  of  Nature ,  which  are  not  to  be  difcernd  without  thefe  helps , 
feeming  the  meer products  0/ Motion, Figure,^  Magnitude;  and  that  the 
Natural  Textures,  which  fome  call  the  Plaftick  faculty,  may  be  made  in 
Loomsjvkich  a  greater  perfeftion  of  Opticks  may  make  difcernable  by  thefe 
G  Ioffes  fo  as  now  they  are  no  more  puzgled  about  them, then  the  vulgar  are  to 
conceive  fiowTeapeftry  or  fiowred  Studs  are  woven.  And  the  ends  of  all  thefe 
Inquiries  they  intend  to  be  the  Pleafure  of  Contemplative  minds ,  but  above 
all,the  eafe  and  difpatch  of  the  labours  of  mens  hands. They  do  indeed de¬ 
left  no  opportunity  to  bring  all  the  rare  things  of  Remote  Countries  within  the 
compafi  of  their  knowledge  and pr  aft  ice. But  they  fill  acknowledg  their  mod 
ufeful  Informations  to  arife  from  common  things,  and  from  diverfifying 
their  mofi  ordinary  operations  upon  them.  They  do  not  wholly  rejeft  Experi¬ 
ments  of  meer  light  ^theory  ;  but  they  principally  aim  at  fuck  whofe 
Applications  will  improve  and  facilitate  the  prefent  way  o/Manual  Arts. 
And  though  fome  men ,  who  are  perhaps  taken  up  about  lefi  honourable  Em¬ 
ployments,  arepleasd  to  cenfure  their  proceedings,  yet  they  can  fhew  more 
fruits  of  their  firfi  three  years,  wherein  they  have  affembled,  then  any  other 
Society  in  Europe  can  for  a  much  larger  /face  of  time.'Tis  true,  fuch  un¬ 
dertakings  as  theirs  do  commonly  meet  with  fmallincouragement,  becaufe 
men  are  generally  rather  taken  with  the  plaufible  and  difcurfive,  then  the 
real  and  the  [olid  part  of  Philofophy ;  yet  by  the  good  fortune  of  their  infiitu- 
tm,in  an  Age  of  all  others  the  mofi  inquifiti  ve,they  have  been  affifiedby  the 
contribution  and  prefence  of  very  many  of  the  chief N  obility  and  Gentry, 

g  and 
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and  others, who  are  fome  of  the  moft  confiderable  in  their  fever  al  Profejfions. 
But  that  that  yet  farther  convinces  me  of  the  Real  efteem  that  the  more  le- 
rious  part  of  men  have  of  this  Society, is,  that  fever  al  Meichants,77Z£72  who 
aft  in  earneftfwhofe  Object  is  meum  is  t\xmt\,that  great  Rudder  cf  humane 
affair sfhave  adventur'd  confiderable  fums  of  Money, to  putin  practice  what 
fome  cf  our  Members  have  contrived,  and  have  continued  ftedfaft  in  their 
good  opinions  of  fuch  Indeavours,  when  not  one  of  a  hundred  of  the  vulgar 
have  believed  their  undertakings  feaf  able.  And  it  is  alfofit  to  be  added, that 
they  have  one  advantage  peculiar  to  themfelves,that  very  many  of  their  num¬ 
ber  are  men  of  Converfe  and  Traffick ;  which  is  a  good  Omen ,  that  their 
attempts  will  bring  Philofophy  from  words  to  aft \on,feeingthe  men  ofBufi- 
ntfl  have  had  fo  great  a  flare  in  their  firfl  foundation. 

And  of  this  kind  I  ought  not  to  conceal  oneparticularGcneroUty ,' which  more 
nearly  concerns  my  felf.lt  vs  the  munificence  of  Sir  JohnCutler,i/z  endowing 
a  Lehlure  for  the  promotion  of  Mechanick  Arts, to  be  governed  and diretted 
byThvsSocizty  .7/^Bounty  I  mention  for  the  Honourablenefs  of the  thing  it 
felfand  for  the  expettation  which  I  have  of  the  efficacy  of the  Example  ;for 
it  cannot  now  be  objected  to  them,that  their  Defigns  will  be  efleemed  frivolous 
and\ ain,  when  they  have  fuch  a  real  Teftimony  of  the  Approbation  of 
a  Man  that  vs  fuch  an  eminent  Ornament  of  thus  renowned  City,  and  one, 
who,  by  t/tf  Variety,  and  the  happy  Succefs,  of  his  negotiations,  has  given 
evident  proofs,  that  he  vs  not  eafie  to  be  deceiv'd.  This  Gentleman  has  well 
obfervd ,  that  the  Arts  of  life  have  been  too  long  imprifon  d  in  the  dark, 
flops  of  Mechanicks  themfelvesjs  there  hindred  from  growth,  either  by  ig¬ 
norance, pr  felf-interefl.and  he  has  bravely  freed  them  from  thefe  inconveni- 
ences -.Hehath  not  only  obliged  T radefmen,^?  Trade  it  felfiHe  has  done  a 
work,  that  vs  worthy  of  London,  and  has  taught  the  chief  City  of  Commerce 
in  the  world  the  right  way  how  Commerce  is  to  be  improv'd.  We  home  already 
ften  many  other  great  figns  of  Liberality  and  a  large  mind,  from  the  fame 
hand:For  by  his  diligence  about  ^Corporation  for  the  P oor \by  his  hono¬ 
rable  Subfcriptions  for  the  rebuilding  of  St.?d.uYs;by  hi s  chearful  Disburf- 
ment  for  the  replanting  cf  Ireland, and  by  many  other  fuch  publick  works, 
he  has  flewn  by  what  means  he  indeavours  to  eftablilR  his  Memory ;  and 
now  by  this  lafigift  he  has  done  thatgwhich  became  one  of  the  Wifefi:  Citizens 
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of  our  Nation  to  accompli/b,  feeing  one  of  the  wife  ft  of  our  Statefmen,the 
Lord  Verulam ,  firft  propounded  it.  ,;f! ,  _v4 

But  to  return  to  my  SubjeH,from  a  digrejfton ,  which,  Ihopejny  Header 
mil  pardon  me,  feeing  the  Examples  fo  rare  that  lean  make  no  more  fuck 
digrejfons.  Ifthefe  my  firft  Labours  fhall  be  any  wayes  ufeful to  inqui* 
ring  men,  I  muft  attribute  the  intour  agement  and  promotion  of  them  to  a  v§v 
ry  Reverend  and  Learned  Perfon,gf  whom  this  ought  in  juftice  to  be  fa-id \ 
That  there  is  f'carce  any  one  Invention,  which  this  Nation  has  pro¬ 
duc’d  in  our  Age,  but  it  has  fome  way  or  other  been  fet  forward  by 
his  afiiftance.  My  Header, l believe, will  quickly  ghefi,  that  it  is  Dr.  W^fc 
kins  that  I  mean. Lie  is  indeed  a  man  born  for  the  good  ^'mankind  ->andfov 
the  honour  of  hisCo uutry.  In  the  fweetnds  of  whofe  behaviour, in  the 
calmnefs  of  his  mind,  in  ^unbounded  goodnefs  of  his  heart,  fie  have 
an  evident  Inftance,  what  the  true  and  the  primitive  unpaiTonate  Religi¬ 
on  was,  before  it  was  fowred  by  particular  Fadions.  In  a  word,  his  Zed 


has  been  fo  conftant  and  effedual  in  advancing  all  good  and  profitable 
Aris,that  as  one  of  the  Ament  Romans  (aid  o/Scipio,  That  he  thanked 
God  that  he  was  a  Homan  ;  becaufe>whereever  Scipio  lud  been  born*, 
there  had  been  the  feat  of  the  Empire  of  the  world :  So  may  I  thank 
God,  that  Dr.  Wilkins  was  an  Englifhman,  for  whenever  he  had  livedo 
there  had  been  the  chief  Seat  of  generous  Knowledge  and  tv  ue  Philofor 
phy.  To  the  truth  of  this  fiber  e  are  fo  many  worthy  men  living  that  will  fub\ 
feribe,  that  I  am  confident,  what  I  have  here  faid,  will  not  be  loofed upon, 
by  any  ingenious  Header,  as  a  P anegyrick,  but  only  as  a  real  teftt- 

-  ■  A‘.  j\ 'A'Kw-i*  > vv  .  ;  - 


mony. 


By  the  Advice  of  this  Excellent  man  /  firft  fet  upon  this  Enterprife,yet 
fill  came  to  it  with  much  Reludancy^rr^  I  was  to  follow  the  footfteps  of 
fo  eminent  a  Ferfonas  Dr.  Wren,  who  was  the  firft  that  attempted  any 
thing  of  this  nature ;  whofe  original  draughts  do  now  mak&  meof  the  Orna¬ 
ments  of that  great  Collection  cf  Rarities  in  the  Kings  Clofet.  This  Ho¬ 
nor,  which  his  firft  beginnings  of  this  kind  have  receiv'd,  to  be  admitted  in¬ 
to  the  moft  famous  place  of  the  world,did  not  fo  much  incourage,  as  the  ha¬ 
zard  of  coming  after  Dr.  Wren  did  affright  me ;  for  of  him  I  muft  affirm, 
that,  fence  the  time  of  Archimedes,  there  fcarce  ever  met  in  one  man,  in  fo 

great 
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great  a  perfection,  fitch  a  Mechanical  Hand,  and  fo  Philofophicsl  a 
Mind.  .  ’  fyi^mdw : ;  A 

But  at  lafl,being  affuredboth  by  Dr.  Wilkins, and  Dr*  Wifen  himftlf, 
that  he  bad  given  over  bit  intentions  cf profecuting  it ,  and  not  finding  that 
there  wat  any  elfe  defign’d  thepurfuing  of  it,Ifrt  upon  tbit  undertaking,  and 
ni at  not  a  little  incouragd  to  proceed  in  it,by  the  Honour  the  Royal  Society 
was  pleas’d  to  favour  me  with, in  approving  of  thofe  dr  aughts  (which  from 
timetotime  as  Ibadan  opportunity  of  deferring}  I  preferred  to  the#.  And 
particularly  by  the  Incitements  of  divers  of  thofe  Noble  and  excellent  Fer- 
fons  of  %  which  were  my  more  eftecial  Friends,who  were  not  left  urgent  with 

’tnt  for  the  publifting,  then  for  the  profecution  of  them. 

■  After  I  had  almoft  compleated  thefe  Figures  and  Obfervations  (  ha¬ 
ving  had  divers  of  them  ingraven  ,  and  was  ready  to  fend  them  to  the 
Preft  )  I  was  inform’d,  that  the  Ingenious  Phyfitian  Dr.  Henry  Power 
had  made  feveral  Microfcopical  Obfervations,which  hadlnot  afterwards , 
upon  our  interchangably  viewing  each  others  P apers,  found  that  they  were 
for  the  moftpart  differing  from  mine,  either  in  the  Subjdt  itfelf,  or  in  the 
particulars  taken  notice  of ;  and  that  his  defign  was  only  to  print  Obfer¬ 
vations  without  P Mures,!  had  even  then  fupprefled  what  I  had  fo  far  pro¬ 
ceeded  in.  But  being  further  excited  by  feveral  cf  my  Friends,  in  comply- 
ance  with  their  opinions,  that  it  would  not  be  unacceptable  to  feveral  inqui- 
fitive  Men,  and  hoping  alfo ,  that  I  fbould  thereby  difeover  fornething 
New  to  the  World,  I  have  at  length  cajl  in  my  Mite,  into  the  vaft  Treafu- 
ry  of  A  Philofophical  Hiftory .  And  it  vs  my  hope,  as  well  as  belief,  that 
thefe  my  Labours  will  be  no  more  comparable  to  the  Productions  of  many 
other  Natural  Philofophers,  who  are  now  every  where  bufie  about  greater 
things ;  then  my  litde  Objects  are  to  be  compar'd  to  the  greater  and  more 
beautiful Works  of  Nature,  A  Flea,  a  Mite,  a  Gnat ,  to  an  Horje,an  Ele- 


phant,  or  a  Lyon. 
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Obferv  .1.  Of  the  Point  of a fharp  fmall  Needle . 
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Is  in  Geometry ,  the  mod  natural  way  of  beginning  is  2 
k  fr°m  a  Mathematical  5  fo  is  the  fame  method  in  Fi&i  l 
Oblervations  and  Natural  hijlory  the  mod  genuine,fim- 
ple,  and  inftru&ive.  We  mull:  firft  endevour  to  make 
letters  1  and  draw fingle  ftrokes  true ,  before  we  ven¬ 
ture  to  write  whole  Sentences  ,  or  to  draw  large  Pi¬ 
ctures.  And  in  Phyfi cal  Enquiries,  we  mud  endevour 
to  follow  Nature  in  the  more  plain  and  eafe  ways  (he 
treads  in  the  moft  fmple  and  uncompounded  bodies ,  to  trace  her  fteps,  and 
be  acquainted  with  her  manner  of  walking  there,  before  we  venture  our 
felves  into  the  multitude  of  meanders  fhe  has  in  bodies  oj ' a  more  complica¬ 
ted^  nature  ,  left,  being  unable  to  diftinguifli  and  judge  of  our  way,  we 
quickly  lofe  both  Nature  our  Guide,and  our  felves  too, and  are  left  to  wan¬ 
der  in  the  labyrinth  of  groundlefs  opinions  5  wanting  both  judgment ,  that 
light ^  and  experience ,  that  clew ,  which  fhould  direct  our  proceedings. 

We  will  begin  thele  our  Inquiries  therefore  with  the  Oblervations  of 
Bodies  of  the  mo  ttjimple  nature  firft,and  fo  gradually  proceed  to  thole  of  a 
more  compounded  one  An  profecution  of  which  method,  we  fhall  begin  with 
a  Pbyfical  point,  of  which  kind  the  Point  of  a  Needle  is  commonly  reckon’d 
for  one  5  and  is  indeed,  for  the  mod  part,  made  fo  fharp,  that  the  naked 
eye  cannot  diftinguifh  any  parts  of  it :  It  very  eafily  pierces,  and  makes  its 
way  through  all  kind  of  bodies  fofter  then  it  felf:But  if  view’d  with  a  very 
good  Microfcope ,  we  may  find  that  the  top  of  a  Needle  (though  as  to  the 
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fenfe  very  fharp)  appears  a  broad, blunt,  and  very  irregular  end  5  not  referri- 
bling  a  Cone,  as  is  imagin’d,  but  onely  a  piece  of  a  tapering  body,  with  a 
great  part  of  the  top  remov’d,  or  deficient.  The  Points  of  Pins  are  yet 
more  blunt,  and  the  Points  of  the  moft  curious  Mathematital  Inftruments 
do  very  feldome  arrive  at  lo  great  a  fharpnefs  5  how  much  therefore  can 
be  built  upon  demonftraticns  made  onely  by  the  productions  of  the  Ru¬ 
ler  and  Compafles,  he  will  be  better  able  to  conlider  that  fhall  but  view 
thofe  points  and  lines  with  a  Microscope. 

Now  though  this  point  be  commonly  accounted  the  fharpelt  (whence 

when  we  would  exprefs  the  fharpnels  of  a  point  the  molt  fuperlatively,  we 
lay.  As  fharp  as  a  Needle)  yet  the  Microfcope  can  afford  us  hundreds  of  In- 
Itances  of  Points  many  thoufand  times  lharper :  fuch  as  thofe  of  the  hairs , 
and  brlflles,  and  claws  of  multitudes  of  Infetts  5  the  thorns ,  or  crooks ,  or 
hairs  of  leaves ,  and  other  fmall  vegetables  3  nay,  the  ends  of  the  Jtirne  or 
linall  paral/elipipeds  of  Amianthus ,  and  alumen  plumofum',  of  many  of 
which,  though  the  Points  are  fo  (harp  as  not  to  be  vilible,  though,  view  d 
with  a  Microscope  (which  magnifies  the  ObjeCt,  in  bulk,  above  a  million  of 
times)  yet  I  doubt  not,  but  were  we  able  prattle  ally  to  make  Microfcopes 
according  to  the  theory  of  them,  we  might  find  hills,  and  dales,and  pores, 
and  a  fuflicient  bredth,  or  expanfion,  to  give  all  thofe  parts  elbow-room, 
even  in  the  blunt  top  of  the  veryPoint  of  any  of  thefe  fo  very  lharp  bodies. 
For  certainly  the  quantity  or  extenfion  of  any  body  may  be  Divifible  in  in - 

finitum,  though  perhaps  not  the  matter.  1 

But  to  proceed  1  The  Image  we  have  heie  exhibited  in  the 
firft  Figure,  was  the  top  of  a  fmall  and  very  fharp  Needle,  whofe 
point  a  a  neverthelefs  appear’d  through  the  Microfcope  above  a 
quarter  of  an  inch  broad,  not  round  nor  flat ,  but  irregular  ana  un¬ 
even  5  lb  that  it  feem’d  to  have  been  big  enough  to  have  afforded  a 
hundred  armed  Mites  room  enough  to  be  rang  d  by  each  other  without 
endangering  the  breaking  one  anothers  necks,  by  being  thruft  off  on  ei¬ 
ther  fide.  The  furface  of  which,  though  appearing  to  the  naked  eye  very 
linooth, could  not  neverthelels  hide  a  multitude  of  holes  and  fciatches  and 
ruggedneffes  from  being  difeover  d  by  the  Microfcope  to  inveft  it,  leveral 
of  which  inequalities  (as  A,B,C,  feem  d  holes  made  by  fome  (mail  lpecks  of 
Rujl  5  and  D  fome  adventitious  body ,  that  ftuck  very  clofe  to  it)  were  c*- 
fuai  All  the  reft  that  roughen  the  furface,  were  onely  fo  many  marks  of 
the  rudenels  and  bungling  of  Art.  So  unaccurate  is  it,  in  all  its  piodueti- 
ons,evenin  thofe  which  feem  moft  neat,  that  if  examin  d  with  an  organ 
more  acute  then  that  by  which  they  were  made,  the  more  we  fee  of  their 
Jhape,  the  left  appearance  will  there  be  of  their  beauty  :  whereas  in  the 
works  of  Nature ,  the  deepeft  Difcoveries  (hew  us  the  greateft  Excellen¬ 
cies.  An  evident  Argument,  that  he  that  was  the  Author  of  all  thefe 
things,  was  no  other  then  Omnipotent  *  being  able  to  include  as  great  a  va¬ 
riety  of  parts  and  contrivances  in  the  yet  fmalleft  Difcernable  Point,  as  in 
thofe  vafter  bodies  (which  comparatively  are  called  alfo  Points)  fuch  as 
the  Earth ,  Sun,  or  Planets.  Nor  need  it  feem  ftrange  t:hat  the  Earth  it  felf 
may  be  by  an Analogie  call’d  alPhyfical  Point:For  as  its  body,though  now 
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fo  near  us  as  to  fill  our  eys  and  fancies  with  a  fenfeof  the  vaftnefs  of  it 
may  by  a  little  Diftance,  and  fome  convenient  Diminifhing  Glafles,  be 
made  vanilh  into  a  fcarce  vifible  Speck  ,  or  Point  (  as  I  have  often 
try’d  on  the  Moon,  and  (when  not  too  bright)  on  the  Sun  it  felf )  So, 
could  a  Mechanical  contrivance  fuccesfully  anfwerour  "theory ,  we  might 
fee  the  lead:  fpot  as  big  as  the  Earth  it  felf  3  and  Difcover,  as  Des  Cartes  ck. 
alfo  conje&ures,  as  great  a  variety  of  bodies  in  the  Mtion.  or  Planets,  as  in  l0*  § 
the  Earth. 

But  leaving  thefe  Difcoveries  to  future  Induftries,  we  fhall  proceed  to 
add  one  Obfervation  more  of  a  pint  commonly  fo  call’d, that  is3  the  mark 
of  a  full [top,  or  period.  And  for  this  purpofe  I  obferved  many  both  printed 
ones  and  written  5  and  among  multitudes  I  found  few  of  them  more  round 
ox  regular  then  this  which  I  have  delineated  in  the  third  figure  of  the  fe- 
cond  Scheme,  but  very  many  abundantly  more  disfigur'd’,  and  for  the 
moft  part  if  they  feem’d  equally  round  to  the  eye,  I  found  thofe  points 
that  had  been  made  by  a  Copper-plate ,  and  Roll-prefs,  to  be  as  mislhapen 
as  thofe  which  had  been  made  with  Types ,  the  moft  curious  andfmothly 
engraven  firohgs  and  points ,  looking  but  as  fo  many  furrows  and  holes ,  and 
their  printed  imprejfions ,  but  like  fmutty  daubings  on  a  matt  or  uneven 
floor  with  a  blunt  extinguilht  brand  orftick’s  end.  And  as  for  points 
made  with  a  pen  they  were  much  more  rugged  and  deformed.  Nay, having 
view’d  certain  pieces  of  exceeding  curious  writing  of  the  kind  (  one  of 
which  in  the  bredth  of  a  two-pence  compris’d  the  Lords  prayer,  the  Apoflles 
Creed ,  the  ten  Commandments ,  and  about  half  a  dozen  verfes  befides  of  the 
Bible,  whofe  lines  were  fo  final/  and  near  together ,  that  I  was  unable  to 
number  them  with  my  nakgd  eye,  a  very  ordinary  Microfcope ,  I  had  then  a- 
bout  me,  inabled  me  to  fee  that  what  the  Writer  of  it  had  aflerted  was 
true,  but  withall  difeover’d  ofwhatpitifull  bungling [cribbles  and  [crawls 
it  was  compos’d ,Arabian  and  China  characters  being  almoft  as  well  ihap’d  , 
yet  thus  much  I  muft  fay  for  the  Man,  that  it  was  for  the  moft  part  legible 
enough,  though  in  fome  places  there  wanted  a  good  fantjy  well  prepofefl 
to  help  one  through.  If  this  manner  of  [mail  writing  were  made  eafic  and 
practicable  (and- 1  think  I  know  fuch  a  one,  but  have  never  yet  made 
tryal  of  it,  whereby  one  might  be  inabled  to  write  a  great  deale  with  much 
eafe,  and  accurately  enough  in  a  very  little  roome  )  it  might  be  of  very 
good  ufe  to  convey  ficret  Intelligence  without  any  danger  of  Difcovery 
or  mifirufiing.  But  to  come  again  to  the  point.  The  Irregularities  of  it 
are  cauled  by  three  or  four  coadjutors,  one  of  which  is,  the  uneven  furfacc 
oitho paper,  which  at  beft  appears  no  fmotherthen  a  very  courfe  piece  of 
Jhagd  cloth ,  next  the  irregularity  of  the  Type  or  Ingraving ,  and  a  third  is  the 
rough  Daubing  oi  the  Printing- In 4that  lies  upon  the  inftrument  that  makes 
the  impreflion ,  to  all  which,  add  the  variation  made  by  the  Different 
lights  and  Jhadows,  and  you  may  have  fufficient  reafon  to  ghels  that  a  point 
may  appear  much  more  ugly  then  this,  which  I  have  here  prefented,  which 
though  it  appear’d  through  the  Microfcope  gray,  like  a  great  fplatchof 
London  dirt,  about  three  inches  over  5  yet  to  the  naked  eye  it  was  blac^ 
and  no  bigger  then  that  in  the  midft  of  the  Circle  A,  And  could  I  have 
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found  Room  in  this  Plate  to  have  inferted  an  O  you  (hould  have  feen  that 
the  letters  were  not  more  diftind  then  the  points  of  Diftin&ion,  nor  a 
drawn  circle  more  exa&ly  fo,  then  we  have  now  (hewn  a  point  toh*e  a  point . 


Obferv.  1 1.  Of  the  Edge  of  a  Razor. 


Schema.  'T'He  (harpeft  Edge  hath  the  fame  kind  of  affinity  to  the  (harped  Point 
Pig,  2-  J_  in  Phy  ficks,  as  a  line  hath  to  a  point  in  Mathematicks  5  and  therefore 


the  Treaty  concerning  this,  may  very  properly  be  annexed  to  the  for¬ 
mer.  A  Razor  doth  appear  to  be  a  Body  of  a  very  neat  and  curious  a- 
fped,  till  more  clofely  viewed  by  the  Microfcope ,  and  there  we  may  ob- 
ferve  its  very  Edge  to  be  of  all  kind  of  (hapes,  except  what  it  (hould  be. 
For  examining  that  of  a  very  (harp  one,  I  could  not  find  that  any  part  of 
it  had  any  thing  of  fharpnefs  in  it}  but  it  appear’d  a  rough  furface  of  a 
very  conliderable  bredth  from  fide  to  fide,  the  narrowed  part  not  feem- 
ing  thinner  then  the  back  of  a  pretty  thick  Knife.  Nor  is  t  likely  that  it 
(hould  appear  any  otherwile,  fince  as  we  jud  now  (hew’d  that  a  point  ap¬ 
pear’d  a  circle ,  ’tis  rational  a  line  (hould  be  a  parallelogram. 

Now  for  the  drawing  this  fecond  Figure(which  reprefents  a  part  of  the 
Edge  about  half  a  quarter  of  an  inch  long  of  a  Razor  well  fet)  I  fo  plac’d  it 
between  the  Qbjed-glafs  &  the  light.that  there  appear’d  a  reflection  from 
the  very  Edge,reprefented  by  the  white  line  abedef  In  which  you  may 
perceive  it  to  be  fomewhat  (harper  then  eKewhere  about  d ,  to  be  indent¬ 
ed  or  pitted  about  b,  to  be  broader  and  thicker  about  c,  and  unequal 
and  rugged  about  e,  and  pretty  even  between  a  b  and  e  f.  Nor  was  that 
part  of  the  Edge  ghi  4  fo  fmooth  as  one  would  imagine  fo  fmooth  bo¬ 
dies  as  a  Hone  and  Oyl  (hould- leave  it  5  for  befides  thofe  multitudes  of 
(cratches,  which  appear  to  have  raz’d  the  furface  g  h  i  4,  and  to  crols 
each  other  every  way  which  are  not  half  of  them  expreft  in  the  Figure, 
there  were  feveral  great  and  deep  fcratches,  or  furrows,  fuch  as  g  h  and 
i  4,  which  made  the  furface  yet  more  rugged,  caus’d  perhaps  by  fome 
(mall  Duff  cafualiy  falling  on  the  Hone,  or  fome  harder  or  more  flinty 
part  of  the  Hone  it  felf.  The  other  part  of  the  Razor  /  /,  which  is  poli(h  a 
on  a  grinding-ftone,  appear’d  much  rougher  then  the  other,  looking  al- 
moft  like  a  plow’d  field,  with  many  parallels,  ridges,  and  furrows,  and  a 
cloddy,  as  twere,  or  an  uneven  forface :  nor  (hall  we  wonder  at  the 
roughnefles  of  thofe  forfaces ,  fince  even  in  the  mod  curious  wrought 
Glaflesfor  Microscopes ,  and  other  Optical  ufes,  I  have,  when  the  Sun  has 
(hone  well  on  them ,  difeover’d  their  forface  to  be  varioufly  raz’d  or 
foratched,  and  to  confifl:  of  an  infinite  of  fmall  broken  forfaces,  which  re¬ 
flect  the  light  of  very  various  and  differing  colours.  And  indeed  it  feems 
impoflible  by  Art  to  cut  the  forface  of  any  hard  and  brittle  body  fmooth, 
fince  Putte,  or  even  the  mod  curious  Powder  that  can  be  made  ufe  of,  to 
poliftifuch  a  body,  muff:  confifl:  of  little  hard  rough  particles,  and  each  o( 
them  muff  cut  its  way,  and  confoquently  leave  fome  kind  of  gutter  or 
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furrow  behind  it.  And  though  Nature  does  feemto  do  it  very  readily  in 
all  kinds  of  fluid  bodies ,  yet  perhaps  future  obferVators  mayfdifcover 
even  thcfealfo  rugged  5  it  being  very  probable,  as  1  clfewherelhewv that 
fluid  bodies  are  made  up  of  fmall  folid  particles  varioufly  andifrongly 
mov’d,  and  may  find  reafon  to  think  there  isfcatcea  furface  in  rextim  tm 
tura  perfedly  fmooth.  The  black  fpot  ghefs  tobe'fbme  fmall 

fpeck  of  ruff,  for  that  I  have  oft  obferv’d  to  be  the  manner  of  the  wdrking 
of  Corrofive  Juyces.  To  conclude,  this  Edge  and  piece  of  a  Razor*  if  It 
had  been  really  fuch  as  it  appear’d  through  the  Microfcope,  wouldrfcarce- 
ly  have  ferv’d  to  cleave  wood,  much  lefs  to  have  cut  off  the  hair  of  beards, 
unlcfs  it  were  after  the  manner  that  Lucian  merrily  relates  Charon -Lo  ;have 
made  ufe  of, when  with  a  Carpenters  Axe  he  chopd  off  the  beard  of  a  fage 
Philofopher,  whole  gravity  he  very  cautioufly  fear  d  would  indanger  the 
overfetting;  of  his  Wherry.  ;  /{  :- 
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Obferv.  III.  Of fine  Lawn , or  Lirmen  Cloth ,  [ ? s{ ;  4 

Tint '  ■  L :4-  -i  .  m  tn  i  ii  ■  '  ill w  c.  f.  xp-rdbiTif:  -  rfi  bus  orioyd 

His  is  another  produft  of  Art,  A  piece  of  the  fined:  LaWn  I  was  able 
to  get,  fo  curious  that  the  threads  were  fcarce  dilcernable  by  the  na¬ 
ked  eye,and  yet  through  an  ordinary  Microfcope  you  may  perceive  what 
a  goodly  piece  of  coarfe  Matting  it  is  5  what  proportionable  cords  each  of 
its  threads  are,  being  not  unlike,  both  in  lhape  and  fi ie3  the  bigger  and 
coarfer  kind  of  Jingle  Rope-yarn^ wherewith  they  ufually  make  Cablet.  That 
which  makes  the  Lawn  lo  tranlpatent,  is  by  the  Microfcope ,  nay  by  the 
naked  eye,  if  attentively  viewed,  plainly  enough  evidenced  to  be  the 
multitude  of  fquare  holes  which  are  left  between  the  threads,  appearing 
to  have  much  more  hple  in  relpeCi:  of  the  intercurrent  parts  then  is  for  the 
moft  part  left  in  a  lattice-window ,  which  it  does  a  little  refemble,  onely 
the  eroding  parts  are  round  and  not  flat.  vc  !  \ 

Thefe  threads  that  compofe  this  fine  contexture,  though  they  are  as 
fmall  asthofe  that  conft itute  the  finer  forts  of  Silks,  have  notwithftanding 
nothing  of  their  gloflie,  pleafant,and  lively  reflection.  Nay,  I  have  beeti 
informed  both  by  the  Inventor  himfelf,  and  jeveral  other  eye-witnefles, 
that  though  the  flax,out  of  which  it  is  made,has  been  (by  a  lingular  art,  of 
that  excellent  Perfon,  and  Noble  Vertuofb,  M.  Charls  Howard L  brother  to 
th eDul{e  ofNorfollQfo  curioufly  drefs’d  and  prepar’d, as  to  appear  both  to 
the  eye  and  the  touch,  full  as  fine  and  a sglojjie,  and  to  receive  all  kinds 
of  colours,as  well  as  Sleave-Silk  5  yet  when  this  Silken  Flax  is  twifted  into 
threads,  it  quite  lofeth  its  former  lulfer,  and  becomes  as  plain  and  bale 
a  thread  to  look  on,  as  one  of  the  fame  bignels,  made  of  common  Flax. 

Therealon  of  which  odd  Phenomenon  leems  no  other  then  this  y  that 
though  the  curioufly  drelf  Flax  has  its  parts  lb  exceedingly  fmall,, dsvo 
equallize,  if  not  to  be  much  fmaller  then  the  clew  of  the  Silkworm,  efpe* 
dally  in  thinnels,  yet  the  differences  between  the  figures  of  the  tbnftij 
tuting  filaments  are  fo  great,  and  their  fubftances  fo  various,  that  whereas 
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thofe  of  the  «Sf/4  are  fmallyound,  hard ,  tranjparent,  and  to  their  bignels 
proportaonably  ftijf,  To  as  each  filament  preserves  its  proper  Figure,  and 
consequently  its  vivid  refleftion  intire,  though  twifted  into  a  thread,  if 
not  too  hard  5  thofe  of  FJax  are  flat ,  limber, flofter,  and  lefl  tranjbarent,  and 
in  twifting  into  a  thread  they  joyn,and  lie  fo  clofe  together, as  to  lofe  their 
Own,  and  deftroy  each  others  particular  reflections.  There  feems  there* 
fore  three  Particulars  very  requifite  to  make  the  fo  dreftFlax  appear  Silk 
alfo  when  fpun  into  threads.  Firft,  that  the  fubftance  ofitfhould  be 
made  more  clear  and  tranjparent,  Flax  retaining  in  it  a  kind  of  opacating 
firownfor  yellow  5  and  the  parts  of  the  whiteft  kind  I  have  yet  obferv  a 
with  the  Microfcope  appearing  white,  like  flaw’d  Horn  or  Glafs,  rather 
then  clear,  like  clear  Horn  or  Glafs.  Next  that,  the  filaments  fhould  each 
of  them  be  rounded ,  if  that  could  be  done, which  yetis  not  fo  very  neceft 
fary,  if  the  firft  be  perform’d,  and  this  third,  which  is,  that  each  of  the 
fmall  filaments  be  Jlifned for  though  they  be  fquare,  or  flat,  provided 
they  be  tranjparent  and  ftiff,  much  the  fame  appearances  mud  neceflarily 
follow.  Now,  though  I  have  not  yet  made  trial,  yet  I  doubt  not,  but  that 
both  thefe  proprktiesmay  be  alfo  induc’d  Upon  the  Flax, and  perhaps  too 
by  one  and  the  fame  Expedient,  which  fome  trials  may  quickly  inform  any 
ingenious  attempter  of,  who  from  the  ufe  and  profit  of  fuch  an  Invention, 
may  find  fufficient  argument  to  be  prompted  to  fuch  Inquiries.  As  for 
the  tenacity  of  the  fubftance  of  Flax,  out  of  which  the  thread  is  made,  it 
feetns  much  inferiour  to  that  of  Silk,  the  one  being  a  vegetable ,  the 
Other  an  animal  fubftance.  And  whether  it  proceed  from  the  better  con- 
coCdon,  or  the  more  homogeneous  conftitution  of  animal  fubftances 
above  thofe  of  vegetables ,  I  do  not  here  determine  5  yet  fince  I  ge¬ 
nerally. find,  thu  vegetable  fubftances  do  not  equalize  the  tenacity  of  ani¬ 
mal,  nor  thefe  the  tenacity  of  fome  purified  mineral  -  fubftances  5  I  am 
very  apt;  to  thinks  that  the  tenacity  of  bodies  docs  not  proceed  from  the 
ham0Hs,<ix  hoobedp&n\cks,  as  the  Epicureans,  and  fome  modern  Philo  fo- 
phers  have  imagin’d  5  but  from  the  more  ex  a  (ft  eongruity  of  the  consti¬ 
tuent  parts,  which  are  contiguous  to  each  other,  and  fo  bulky,  as  not  to 
be  feafily  feparated,  or  (batter’d,  by  any  (mall  pulls  or  eoncuflion  of 
heati  jynd  [  ■ 
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I""*  His  is  the  appearance  of  a  piece  of  very  fine  Taffety-riband  in  the 
i  i bigger  magnifying  Glais,  which  you  fee  exhibits  it  like  a  very  con¬ 
venient  (ubftance  to  make  Bed-matts,or  Door-matts  of,or  to  forve  for  Bee¬ 
hives,  Corn-fcuttles, Chairs,  or  Corn-tubs,it  being  not  unlike  that  kind  of 
work,  Wherewith  in  many  parts  in  England,  they  make  fuch  Utenfils  of 
Straw, a  little  wreathed,and  hound  together  with  thongs  of  Brambles.  For 
in  this  Contexture,  each  little  filament,  fiber,  or  dew  of  the  Silk-worm, 
feem’d  about  the  bignefs  of  an  ordinary  Straw,  as  appears  by  the  little  ir- 

•  regular 


M 


ICROGRAPH1A. 


regular  pieces,*  b,cd, and  efo  The  Warper  the  thread  that  ran  eroding  the 
Riband, appear’d  like  afingle  Rope  of  an  Inch  Diameter  5  but  the  Woof, 
or  the  thread  that  ran  the  length  of  the  Riband,  appear’d  not  half  fo 
big.  Each  Inch  of  fix-peny-broad  Riband  appearing  no  !efs  then  a  piece 
of  Matting  Inch  and  half  thick,  and  twelve  foot  fquare  5  a  few  yards  of 
this,  would  be  enough  to  floor  the  long  Gallery  of  the  Loure^t  Paris* 
But  to  return  to  our  piece  of  Riband :  It  affords  us  a  not  unplea&nt  pb- 
jed,  appearing  like  a  bundle,  or  wreath,  of  very  clear  and  tranlpargpt 
Cylinders ‘\f  the  Silk  be  white,  and  curioufly  ting’d  yif  it  be  colour’d, pach 
of  thofe  fmall  horney  Cylinders  affording  in  fome  place  or  other  of  them, 
as  vivid  a  refledion,  as  if  it  had  been  fent  from  a  Cylinder  of  Gfels  or  flopm 
In-lb-much,  that  the  refledions  of  Red,  appear’d  as  if  coming  from  lo 
many  Granates ,  or  Rubies.  The  lovelincfs  of  the  colours  of  Silks  above 
thofe  of  hairy  Stuffs, or  Unnen,confifting  as  lelfe-where  intimate, chiefly  in 
thetranfparency,and  vivid  refledions  from  the  Cpncaye.jor  inner  furface 
of  the  transparent  Cylinder ,  as  are  alfo  the  colours  of  Precious  Stones  5 
for  molt  of  the  refledions  from  each  of  thefe  Cylinders ,  come  ffpm  the 
Concave  furface  of  the  air,  which  is  as  ’twere  the  foil  that  mcompaffes  the 
Cylinder,  The  colours  with  which  each  of  thefe  Cylinders  are  ting’d,  feem 
.  partly  to  be  fuperftcial,  and  flicking  to  the  out-fides  of  them  5  and  partly, 
to  be  imbib’d,  or  lunck  into  the  fubftance  of  them  ;  for  Silk,  feeming  to 
be  little  elfe  then  a  dried  thread  of  Glew,  may  be  fuppos’d  to  be  very 
eafily  relaxt.and  foftened,  by  being  fleeped  in  warm,  nay  in  cold,  if  pepe< 
trant,  juyees  or  liquors.  And  thereby  thofe  tindures,  though  they  tinge 
perhaps  but  a  foiall  part  of  the  fubftance,  yet  being  fo  highly  impregnated 
with  the  colour,  as  to  be  almofl  black  with  it,  may  leave  an  imprelffon 
ftrong  enough  to  exhibite  the  defir’d  colour.  A  pretty  kin de  of  arafi- 
cial  Stuff  I  have  feen,  looking  almofl  like  tranfparent  Parchment,  Horn, 
or  Ifing-glafs,  and  perhaps  feme  fuch  thing  it  may  be  made  of,  which  be¬ 
ing  tranfparent,  and  of  a  glutinous  nature,  and  eafily  mollified  by  keep¬ 
ing  in  water,  as  I  found  upon  trial,  had  imbib’d,  and  did  remain  ting’d 
with  a  great  variety  of  very  vivid  colours,  and  to  the  naked  eye,  it  look’d 
very  like  the  fubftance  of  the  Silk.  And  I  have  often  thought,  that  pro¬ 
bably  there  might  be  a  way  found  out,  to  make  an  artificial  glutinous 
compofition,  much  refembling,  if  not  full  as  good,  nay  better,  then  that 
Excrement, or  whatever  other  fubftance  it  be  out  of  which,  the  Silk- worm 
wire-draws  his  clew.  If  fuch  a  compofition  were  found,  it  were  certain¬ 
ly  an  eafie  matter  to  find  very  quick  ways  of  drawing  it  out  into  fmall 
wires  for  ufe.  I  need  not  mention  the  ufe  of  fuch  an  Invention,nor  the  be¬ 
nefit  that  is  likely  to  accrue  to  the  finder, they  being  fuiiicicntly  obvious. 
This  hint  therefore,  may,  I  hope,  give  feme  Ingenious  inquififfve  Perfon 
an  occafion  of  making  feme  trials,  which  if  fuccefsfull,  I  have  my  aim,  and 
I  luppofeJhe  will  have  no  occafion  to  be  dilpleas’d. 
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Obferv.  V.  Of  watered  Silks ,  or  Stuffs . 

THere  are  but  few  Artificial  things  that  are  worth  obferving  with  a 
Microfcope  5  and  therelore  I  (hall  fpeak  but  briefly  concerning  them. 
For  the  Productions  of  art  are  fuch  rude  mif-fhapen  things,  that  when 
view'd  with  a  Microfcope, there  is  little  elfe  obfervable,but  their  deformity. 
The  moft  curious  Carvings  appearing  no  better  then  thofe  rude  Ruffian 
Images  we  find  mention’d  in  Purchas ,  where  three  notches  at  the  end  of  a 
Stick  flood  for  a  face.  And  the  moft  ftnooth  and  burnifh’d  furfaces  appear 
moft  rough  and  unpoliftit :  So  that  my  firft  Reafon  why  I  (hall  add  but a 
few  obfervations  of  them,  is,  their  mif-ihapen  form  *  and  the  next,  is  their 
ufclefsnefs.  For  why  (hould  we  trouble  our  felves  in  the  examination  of 
that  form  orfhape  (which  is  all  we  are  able  to  reach  with  a  Microfiope') 
which  we  know  was  defign’d  for  no  higher  a  ufe,  then  what  we  were  able 
to  view  with  our  naked  eye?  Why  (hould  we  endeavour  to  difeover 
mvfteries  in  that  which  has  no  fuch  thing  in  it  ?  And  like  Rabbins  find  out 
Caballifnis ,  and  enigmas  in  the  Figure,  and  placing  of  Letters,  where  no  • 
fuch  thing  lies  hid  :  whereas  in  natural  forms  there  are  fome  lolmall,  and 
fo  curious, and  their  defign  d  bufinefs  fo  far  remov’d  beyond  the  reach  of 
our  fight.that  the  more  we  magnify  the  ob  jeft,  the  more  excellencies  and 
mvfteries  do  appear  5  And  the  more  We  difeover  the  imperfections  ot  our 
fenfes  and  the  Omnipotency  and  Infinite  perfections  of  the  great  Crea- 
tour  l  (hall  therefore  onely  add  one  or  two  Obfervations  more  of  artifi¬ 
cial  and  then  come  to  the  Treaty  concerning  fuch  matters  as  are 

the  Productions  of  a  more  curious  Workman.  One  of  thefe,(hall  be  that 
of  a  piece  of  water’d  Silk,  reprefented  in  the  fecond  Figure  of  the  third 
■Scheme#*  it  appear’d  through  the  leaft  magnifying  Glafs.  AB.  fignifying 
the  long  way  of  the  StufF,and  C  D  the  broad  way.  This  Stun,  if  the  tight 
fide  of  it  be  looked  upon,  appears  to  the  naked  eye,  all  oyer  fo  waved, 
undulated,  or  grain’d,  with  a  curious,  though  irregular  variety r  of  brigh¬ 
ter  and  darker  parts,  that  it  adds  no  fmall  gracefulnefs  to  the  Glofs  ol  it. 
It  is  fo  known  a  propriety,  that  it  needs  but  little  explication,  but  it  is  ob- 
fervable,  which  perhaps  every  one  has  not  confidered,  that  thole  parts 
which  appear  the  darker  part  of  the  wave,  in  one  petition  to  the  light,  in 
another  appears  the  lighter, and  the  contraband  by  this  means  the  undu¬ 
lations  become  tranfient,  and  in  a  continual  change,according  as  thepo- 
fitionof  the  parts  in  refpeCtof  the  incident  beams  of  light  is  varied.  The 
realbn  of  which  odd  phenomena,  to  one  that  has  but  diligently  examin  d 
it  even  with  his  naked  eye,  will  be  obvious  enough.  But  he  that  oblerves 
it  with  a  Microfcope ,  may  more  eafily  perceive  what  this  Proteus  is,  and 
how  it  comes  to  change  its  (hape.  He  may  very  eafily  perceive,  that  it 
proceeds  onely  from  the  variety  of  the  Reflections  of  light,  which  is  caus  d 
by  the  various  Jhape  of  the  Particles ,  or  little  protuberant  parts  of  the 

thread  that  compofe  the  furfacc  5  and  that  thofe  parts  of  the  waves  that 

appear 


r 


M 


ICROGRAPHIA, 


appear  the  brighter.throw  towards  the  eye  a  multitude  of  fmall  j'efiefti- 
ons  of  light,  whereas  the  darker  fcarce  afford  any.  The  reafoja  of  which 
reflection,  the  Microjcope  plainly  difcovers,  as  appears  by  the  Figure*  In 
which  you  may  jperceive,  that  the  brighter  parts  of  the  furface  confift  of 
an  abundance  of  large  and  ftrong  refle£iions,denpted.by  at  a,  $ca 

for  the  furfaces  of  thofe  threads  that  run  the  long  vp.ap/y  are  by  the  Mecha¬ 
nical  procefs  of  watering,  creas'd  or  angled  in  another  kind  of  pofture 
then  they  jvere  by  the  weaving :  for  by  the  weaving  they  are  onely  bent 
round  the  warping  threads  5  but  by  the  watering,  they  are  bent  wrth  an. 
angle ,  or  elborr0  that  is  in  dead  of  lying,  or  being  bent  round  the  threads, 
as  in  the  third  Figure,  4,4,  4,4,  a ,  are  about  />,/>,/>  (/>,/),/>  reprefentfpg  the 
ends,as  ’twere,of  the  crofs  thread s,they  are  bent  about)  they  are  pvas’4 
on  the  top  of  thofe  threads,  with  an  <fqgles  as  in  the  .fourth  Figure,  and 
that  with  all  imaginable  variety }  fo  that,whereas  before  they  reflected 
the  light  onely  from  one  point  of  the  round  furface,  ^vs  about  r,  c,  they 
now  when  water’d,  refled  the  beams  from  more  then  half  the  whole  fur-4 
face,as  de^de^de,  and  in  other  pollutes  they  return  no  refledions  at  all 
from  thofe  furfaces.  Hence  in  one  pofture  they  compote  the  brighter 
parts  of  the  waves,in  another  the  darker.  And  thefe  refledions  arealfo 
varied,  according  as  the  particular  parts  are  varioully  bent.  The  realbn 
of  which  crealing  we  fhall  next  examine  5  and  here  we  muft  fetch  our  in¬ 
formation  from  the  Media  nifm  or  manner  of  proceeding  in  this  operation  5 
which,  as  I  have  been  inform’d,  is  no  other  then  this. 

They  double  all  the  Stuft  that  is  to  be  water’d,  that  is, they  create  it  juft 
through  the  middle  of  it,  the  whole  length  of  the  piece,  leaving  the  right 
fide  of  the  Stuff  inward,  and  placing  the  two  edges,  or  filvages  'juft  upon 
one  another, and,as  near  as  they  can, place  the  wale  fo  in  the  doubling  of  it, 
that  the  wale  of  the  one  fide  may  lie  very  near  parallel,  or  even  with  the 
wale  of  the  other  5  for  the  nearer  that  pofture  they  lie,  the  greater  will 
the  watering  appear  5  and  the  more  obliquely, or  acrofs  to  each  other  they 
lie,  the  fmaller  are  the  waves.  Their  way  for  folding  it  for  a  great  wale 
is  thus :  they  take  a  Pin, and  begin  at  one  fide  of  the  piece  in  any  wale, and 
fo  moving  it  towards  the  other  fide,  thereby  dired  their  hands  to  the  op- 
polite  ends  of  the  wale,  and  then,  as  near  as  they  can,  place  the  two  op- 
polite  ends  of  the  fame  wale  together,  and  fo  double,  or  fold  the  whole 
piece,  repeating  this  enquiry  with  a  Pin  at  every  yard  or  two’s  diftance 
through  the  whole  length  5  then  they  fprinkle  it  with  water,and  fold  it  the 
longways,  placing  between  every  fold  a  piece  of  Paftboard,  by  which 
means  all  the  wrong  fide  of  the  water’d  Stuff  becomes  flat,  and  with  little 
wales,  and  the  wales  on  the  other  fide  become  the  more  protuberant $ 
whence  the  creafings  or  angular  bendings  of  the  wales  become  the  more 
perfpicuous.  Having  folded  it  in  this  manner,they  place  it  with  an  inter¬ 
jacent  Paftboard  into  an  hot  Prefs,  where  it  is  kept  very  violently  preft, 
till  it  be  dry  and  ftiffi 3  by  which  means,  the  wales  of  either  contiguous 
fides  leave  their  own  impreflions  upon  each  other ,  as  is  very  mani- 
feft  by  the  fecond  Figure,  where  ’tis  obvious  enough,  that  the  wale  of  the 
piece  A  B  C  D  runs  parallel  between  the  pricked  lines  e/,  cjG  2s 
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manifeft  to  difcern  the  impreffions  upcn  thefe  wales,  left  by  thofe  that 
were  preft  upon  them5which  lying  not  exaCtly  parallel  with  them, but  a  lit¬ 
tle  athwart  them ,  as  is  denoted  by  the  lines  ofy  o  o  o,gh,  gh,gh ,  between 
which  the  other  wales  did  lie  parallefohey  are  fo  variou(ly5and  irregular¬ 
ly  creas’d  that  being  put  into  that  fhape  when  wet,and  kept  fo  till  they  be 
drie5  they  fo  fet  each  others  threads,  that  the  Moldings  remain  almoft  as 
long  as  the  Stuff  lafts. 

Hence  it  may  appear  to  any  one  that  attentively  confiders  the  Figure, 
why  the  parts  of  the  wale  a ,  a,  a ,  a ,  a ,  a ,  (hould  appear  bright }  and  why 
the  parts  b,b3b,b,b3b,  ftould  appear  (hadowed,  or  dark$  why  fome,  as 
d,d,d,d,d,d,  (hould  appear  partly  light, and  partly  dark :  the  varieties  of 
which  reflections  and  (hadows  are  the  only  caufe  of  the  appearance  of  wa¬ 
tering  in  Silks,  or  any  other  kind  of  Stuffs. 

From  the  variety  of  reflection,  may  alfo  be  deduc’d  the  caufe  why  a 
fmall  breez  or  gale  of  wind  ruffling  the  furface  of  a  fmooth  water,  makes 
it  appear  black ,  as  alfo,on  the  other  fide,  why  the  fmoothing  or  burnilh- 
ing  the  furface  of  whitened  Silver  makes  it  look  black  $  and  multitudes  of 
other  phenomena  might  hereby  be  folv’d,  which  are  too  many  to  be  here 
infilled  on. 


Obferv.  VI.  Of  fmall  Glafs  Canes . 

stltm.  4.  f|-<Hat  I  might  be  fatisfi’d,  whether  it  were  not  poffibleto  make  an 
^  Artificial  pore  as fmall  as  any  Natural  I  had  yet  found,  I  made  (e- 
veral  attemps  with  fmall  glafs  pipes,  melted  in  the  flame  of  a  Lamp,  and 
then  very  Jhddenly  drawn  out  into  a  great  length.  And,  by  that  means, 
without  much  difficulty,  I  was  able  to  draw  fome  almoft  as  fmall  as  a 
Cobweb,  which  yet,  with  the  Microfcope ,  I  could  plainly  perceive  to  be 
perforated ,  both  by  looking  on  the  ends  of  it,  and  by  looking  on  it  agawft 
the  light  j  which  was  much  the  eafier  way  to  determine  whether  it  were 
folid  or  perforated  j  for,  taking  a  fmall  pipe  of  glais,  and  cfofing  one 
end  ofit,  then  filling  it  half  fad  of water,  and  holding  it  agawft  the  light, 
I  could,  by  this  means,  very  eafily  find  what  was  the  differing  ajpelf  of  a 
folid  and  a  perforated  piece  of  glafs  5  and  fo  eafily  diftinguiffi,  without 
feeing  either  end,  whether  any  Cylinder  o£  glafs  I  look  don,  were  a  folid 
( Hck  ,  or  a  hollow  cane.  And  by  this  means, I  could  alfo  prefent ly  judge  of 
any  fmall  filament  of  glafs,  whether  it  were  hollow.  or  not ,  which  would 
have  been  exceeding  tedious  to  examine  by  looking  on  the  end.  And 
many  fuch  like  ways  I  was  fain  to  make  ufe  of,  in  the  examining  of  di¬ 
vers  other  particulars  related  in  this  Book,  which  would  have  been  no 
eafie  task  to  have  determined  meerly  by  the  more  common  way  of  look¬ 
ing  on,  or  viewing  the  ObjeCt.  For,  if  we  confider  fiift,the  very  faint 
lifht  wherewith  the  objeft  is  enlightened,  whence  many  particles  ap¬ 
pear  opacons,  which  when  more  enlightned,  appear  very  tranfparent,  fo 
that  I  was  fain  to  determine  its  tranjparency  by  one  glals,  and  its  texture 
by  another  Next,  the  unmanageablenefs  of  moft  Objects ,  by  reafon 
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of  their  fmalnefs0  3.  The  difficulty  of  finding  the  defired  point,  and  of 
placing  it  fo,  as  to  refled:  the  light  conveniently  for  the  Inquiry,  Laftly, 
ones  being  able  to  view  it  but  with  one  eye  at  once,  they  will  appear  no 
fmall  obfiruclions  y  nor  are  they  eafily  remov'd  without  many  contrivan¬ 
ces.  But  to  proceed,  I  could  not  find  that  water,  or  forne  deeply  ting’d 
liquors  would  in  fmall  ones  rife  fo  high  as  one  would  exped}  and  the 
highejl  I  have  found  it  yet  rife  in  any  of  the  pipes  I  have  try’d,  was  to 
2 1  inches  above  the  level  of  the  water  in  the  veflel :  for  though  I  found 
that  in  the  fmall  pipes  it  would  nimbly  enter  at  firft,  and  run  about  6  or 
7  inches  upwards}  yet  I  found  it  then  to  move  upwards/?  flow,  that  I 
have  not  yet  had  the  patience  to  obferve  it  above  that  height  of  21  in¬ 
ches  (and  that  was  in  a  pretty  large  Pipe,  in  companion  of  thofe  I  for¬ 
merly  mentioned  }  for  I  could  oblerve  the  progrefs  of  a  very  deep  ting’d 
liquor  in  it  with  my  naked  eye^  without  much  trouble}  whereas  many  of 
the  other  pipes  were  fo  very  finally  that  unlels  in  a  convenient  pojlure  to  the 
light,  I  could  not  perceive  them  :)  But  ’tis  very  probable,  that  a  greater 
patience  and  ajfiduity  may  difeover  the  liquors  tori/e,  at  leaft  to  remain 
fufpended ,  at  heights  that  I  fhould  be  loath  now  cx  en  to  ghefs  at,  if  at 
lead  there  be  any  proportion  kept  between  the  height  of  the  afeending 
liquor,  and  the  bignefi  of  the  holes  of  the  pipes* 

An  Attempt  for  the  Explication  of  this  Experiment. 


My  Conjedure,  That  the  unequal  height  of  the  Jurfaces  of  the  water , 
proceeded  from  the  greater  prejjure  made  upon  the  water  by  the  Air 
without  the  Pipes  ABC,  then  by  that  within  them }  I  {hall  endeavour  to 
confirm  from  the  truth  of  the  two  following  Propofitions : 

The  firft  of  which  is,  That  an  unequal  prejjure  of  the  incumbent  Air^ 
will  caufe  an  unequal  height  in  the  water's  Surfaces . 

And  the  fecond  is.  That  in  this  experiment  there  is  fitch  an  unequal 
prejjure. 

That  the  firft  is  true,  the  following  Experiment  will  evince.  For  if 
you  take  any  Veflel  fo  contrived,  as  that  you  can  at  pleafure  either  in- 
creafe  or  diminifij  the  prejjure  of  the  Air  upon  this  or  that  part  of  the  Su¬ 
perficies  of  the  water ,  the  equality  of  the  height  of  thofe  parts  will  pre* 
fently  be  lofi }  and  that  part  of  the  Superficies  that  fuftains  th e greater  prefi 
fiure:  will  be  inferior  to  that  which  undergoes  the  lefs.  A  fit  Veflel  for 
this  purpole,  will  be  an  inverted  Glafs  Syphon ,  fuch  an  one  as  is  deferi* 
bed  in  the  Sixth  Figure.  For  if  into  it  you  put  Water  enough  to  fill  it  as 
high  as  A  B ,  and  gently  blow  in  at  D,  you  fhall  deprefs  the  Superficies  B9 
and  thereby  raife  the  oppofite  Superficies  A  to  a  conjtder able  height 3  and 
by  gently  Jacking  you  may  produce  clean  contrary  effeds. 

Next,  That  there  is  fuch  an  unequal  prejjure ,  I  fball  prove  from  this. 
That  there  is  a  much  greater  incongruity  of  Air  to  Glafs  .and forne  other  Bodies , 
then  there  is  of  Water  to  the  fame . 


ScbtHl.  4, 
Fig.  X. 
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By  Congruity , 1  mean  a  property  of  a  fluid  Body ,  whereby  any  part  of  it 
is  readily  united  with  any  other  part ,  either  of  it  felf  or  of  any  other  Simi¬ 
lar  , fluids  or  folid  body  :  And  by  Incongruity  a  property  of  a  fluid,  by  which 
it  is  kindred  from  uniting  with  any  dijfimilar,  fluid, or folid  Body, 

This  Jaft  property,  any  one  that  hath  been  obiervingly  convcrfant 
about  fluid  Bodies,  cannot  be  ignorant  of.  For  (not  now  to  mention 
feveral  Chymical  Spirits  and  Oyls,  which  will  very  hardly ,  if  at  all ,  be 
brought  to  mix  with  one  another }  inlomuch  that  there  may  be  found 
fomc  8  or  9,  or  more,  feveral  diftinft  Liquors,  which fwimming  one  up¬ 
on  another,  will  not  prefently  mix')  we  need  leek  no  further  for  Exam¬ 
ples  of  this  kind  m  fluids,  then  to  obferve  the  drops  of  rain  falling  through 
the  air,  and  the  bubbles  of  air  which  are  by  any  means  conveyed  under 
the  furface  of  the  water  $  or  a  drop  of  common  Sallet  Oyl  fwimmingupon 
water.  In  all  which,  and  many  more  examples  of  this  kind  that  might 
be  enumerated,  the  incongruity  of  two  fluids  is  eafily  difcernable.  And 
as  for  the  Congruity  ox  Incongruity  of  Liquids,  with  feveral  kinds  of firm 
Bodies,  they  have  long  fince  been  taken  notice  of,  and  called  by  the 
Names  of  Drinefs  and  Moiflure  (though  thefe  two  names  are  not  compre- 
henfive  enough,  being  commonly  ufed  to  fignifie  only  the  adhering  or 
not  adhering  of  water  to  fome  other  folid  Bodies)o(  this  kind  we  may  ob¬ 
ferve  that  water  will  more  readily  wet  fomc  woods  then  others  5  and  that 
water,  let  fall  upon  a  Feather ,  the  whiter  fide  of  a  Colwort,  and  fome 
other  leaves,  or  upon  almoft  any  dufly,  un&uous ,  or  refmous  fuperficies, 
will  not  at  all  adhere  to  them,  but  ealily  tumble  off  from  them,  like  a  folid 
Bowli,  whereas,  ifdropt  upon  Linnen ,  Paper,  Clay,  green  Wood,  8cc.  it  will 
not  be  taken  off,  without  leaving  fome  part  of  it  behind  adhering  to  them. 
So  guickffdver,  which  will  very  hardly  be  brought  to  jlick^to  any  vegeta - 
bleTody,  will  readily  adhere  to,  and  mingle  with,  feveral  clean  metalline 
bodies. 

And  that  we  may  the  better  finde  what  the  caufe  of  Congruity  and 
Incongruity  in  bodies  is,  it  will  be  requisite  to  confider,  Firft,  what  is  the 
caufe  of  fluidnefs ,  And  this,  I  conceive,  to  be  nothing  elfe  but  a  certain 
pulje  or  jhake  of  heati,  for  Heat  being  nothing  elfe  but  a  very  brisks and  ve¬ 
hement  agitation  of  the  parts  of  a  body  (as  I  have  elfwhere  made  proba - 
bable)  the  parts  of  a  body  are  thereby  made  fb  loofe  from  one  another, 
that  they  eafily  move  any  way,  and  become  fluid.  That  I  may  explain 
this  a  little  by  a  grofs  Similitude,  let  us  fuppofe  a  difh  of  fandfet  upon 
fome  body  that  is  very  much  agitated ,  and  fhaken  with  fome  quicfi  and 
flrong  vibrating  motion, as  on  a  Milflone  turn’d  round  upon  the  under  ftone 
very  violently  whilft  it  is  empty^or  on  a  very  ft iftJDr#«?-head,which  is  ve¬ 
hemently  or  very  nimbly  beaten  with  the  Drumfticks.  By  this  means, 
the  fand  in  the  difh,  which  before  lay  like  a  dull  and  una&ive  body,  be¬ 
comes  a  perfeft fluid  5  and  ye  can  no  fboner  make  a  hole  in  it  with  your 
finger,  but  it  is  immediately  filled  up  again,  and  the  upper  furface  of  it 
levelled.  Nor  can  you  bury  a  light  body,  as  a  piece  of  Cork  under  it,  but 
it  prefently  emerges  or  fwims  as  ’twere  on  the  top  5  nor  can  you  lay  a 
heavier  on  the  top  of  it,  as  a  piece  of  Lead,  but  it  is  immediately  buried 
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in  Sand,  and  (as'twere)  finks  to  the  bottom.  Nor  can  you  make  a  hole 
in  the  fide  of  the  Difh,  but  the  (and  fhali  r»«  out  of  it  to  a  level ,  not  art 
obvious  property  of  a  fluid  body,  as  fuch,  but  this  dos  imitate  y  and  all 
this  meerly  earned  by  the  vehement  agitation  of  the  Conteining  veflel  $ 
for  by  this  means,  each  find  becomes  to  have  a  vibrative  or  dancingmo* 
tion,  fb  as  no  other  heavier  body  can  rejl  on  it,  unlefs  fifleind  by  feme 
other  on  either  fide :  Nor  will  it  fiiffer  any  Body  to  be  beneath  it,  unlefs 
it  be  a  heavier  then  it  felfi  Another  Inftance  of  the  ftrange  loofening 
nature  of  a  violent  jarring  Motion,  or  a  ftrong  and  nimble  vibrative 
one,  we  may  have  from  a  piece  of  iron  grated  on  very  ftrongly  with  & 
file  :  for  if  into  that  a  pin  be  feretdd  fb  firm  and  hard,  that  though  it  has 
a  convenient  head  to  it,  yet  it  can  by  no  means  be  unferervd  by  thefin-4 
gers  ^  if,  I  fay,  you  attempt  to  unicrew  this  whilft  grated  on  by  the  file,  it 
will  be  found  to  undoe  and  turn  very  eafi/y.  The  firfi:  of  thefe  Examples 
manifefts,  how  a  body  actually  divided  into  finall  parts,  becomes  a  fluid t 
And  the  latter  manifefts  by  what  means  the  agitation  of  heat  fo  eafily 
loofens  and  unties  the  parts  of  folid  and  firm  bodies.  Nor  need  we  fup- 
pofe  heat  to  be  any  thing  elfe,  befidesfuch  amotion  5  for  fuppofing  we 
could  Mechanically  produce  fuch  a  one  quichjo. nd  firong  enough,  we  need 
not  fpend/#e/  to  melt  a  body.  Now,  that  I  do  not  fpeak  this  altogether 
groundlefs,  I  mult  refer  the  Reader  to  the  Obfervations  I  have  made  up^ 
on  the  fhining  fparks  of  Steel,  for  there  he  fhall  find  that  the  fanie  efFeds 
are  produced  upon  fmall  chips  or  parcels  of  Steel  by  the  flame ,  and  by  d 
quiche  and  violent  motion  j  and  if  the  body  of  fled  may  be  thus  melted 
(as  I  there  fhewitmay)  I  think  we  have  little  realon  to  doubt  that  al- 
moft  any  other  may  not  alio.  Every  Smith  can  inform  one  how  quickly 
both  his  File  and  the  Iron  grows  hot  with  filing,  and  if  you  rub  alftioft 
any  two  hard  bodies  together,  they  will  do  the  lame  :  And  we  know, 
that  a  fufficicnt  degree  of  heat  caules  fluidity ,  in  Ibme  bodies  much  fbon- 
er,  and  in  others  later  5  that  is,  the  parts  of  the  body  of  Ibme  are  fb  laojd 
from  one  another,  and  lb  unapt  to  cohere ,  and  lb  minute  and  little,  that  a 
very finalise  gree  of  agitation  keeps  them  always  in  the  fate  of fluidity. 

Of  this  kind,  I  luppole,  the  AEther,  that  is  the  medium  or  fluid  body,  in 
which  all  other  bodies  do  as  it  were  fwim  and  move  5  and  particularly, 
the  Air ,  which  feems  nothing  elfe  but  a  kind  of  tinfture  or folution  of  ter- 
reftrial  and  aqueous  particles  dijjolv  d  into  it,  and  agitated  by  it,  juft  as 
the  tinQure  of  Cocheneel  is  nothing  but  Ibme  finer  dfibluble  parts  of  that 
Concrete  lick’d  up  or  diflolvd  by  the  fluid  water.  And  from  this  Notion 
of  it,  we  may  eafily  give  a  more  Intelligible  realon  how  the  Air  becomes 
fo  capable  of  Rarefaction  and  Condenfation.  For,  as  in  tinElures,  one  grain 
of  Ibme  jlrongly  tinging  fubftance  may  fenfibly  colour  lome  hundred  thou - 
fund  grains  of  appropriated  Liquors,fo  as  every  drop  of  it  has  its  proportio¬ 
nate  (hare,  and  be  fenfibly  ting’d,  as  I  have  try’d  both  with  Logwood 
and  Cocheneel  :  And  as  Ibme  few  grains  of  Salt  is  able  to  infed  as 
great  a quantity,as  may  be  foundby  precipitations,  though  not  lo  eafily 
by  the  fight  or  tafie  ,  fb  the  Air.  which  feems  to  be  but  as  ’twere  a  tintfure 
ottfalinefubflance,  difiolvd  and  agitated  by  the  fluid  and  agil  JEther,mzyd\f 
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perfe  and  expand  it  felf  into  a  vafi  fpace ,  if  it  have  room  enough,  and 
infett,as  it  were,every  part  of  that  fpace.  But, as  on  the  other  fide3if  there 
be  but  fame  few  grains  of  the  liquor,  it  may  extratf  all  the  colour  of  the 
tinging  fobftance,  and  may  difjolve  all  the  Salt,  and  thereby  become 
much  more  impregnated  with  thole  fubftances,  fo  may  all  the  air  that  fofi- 
ficed  in  a  rarifyd  (late  to  fill  fome  hundred  thoufaud  (paces  of  dEther,  be 
compris’d  in  only  one, but  in  a  pofition  proportionable  denfe .  And  though 
we  have  not  yet  found  out  fuch  Jlrainers  for  Tin&ures  and  Salts  as  we 
have  for  the  Air,  being  yet  unable  to  feparate  them  from  their  diflolving 
liquors  by  any  kind  of  Jiltre,  without  precipitation,  as  we  are  able  to  fe¬ 
parate  the  Air  from  the  iEther  by  Glafs ,  and  feveral  other  bodies.  And 
though  we  are  yet  unable  and  ignorant  of  the  ways  of  precipitating  Air 
out  of  the  dither  as  we  can  Tin&ures,  and  Salts  out  of  leveral  dijjolvents 5 
yet  neither  of  thefe  feeming  impojfible  from  the  nature  of  the  things,  nor 
fo  improbable  but  that  fome  happy  future  induftry  may  find  out  ways  to 
effett  them  5  nay,  further,  fince  we  find  that  Nature  does  really  perform 
(though  by  what  means  we  are  not  certain)  both  thele  afrions,  namely, 
by  precipitating  the  Air  in  Rain  and  Dews,  and  by  lupplying  the  Streams 
and  Rivers  of  the  World  with  frefh  water,  f  rain'd  through  focret  liib- 
terraneous  Caverns :  And  fince,  that  in  very  many  other  proprieties  they 
do  fo  exa&ly  fern  of  the  fame  nature  5  till  further  obforvations  or 
tryals  do  inform  us  of  the  contrary ,  we  may  fafely  enough  conclude  them  of 
the  fame  kind.  For  it  feldom  happens  that  any  two  natures  have  fo  ma¬ 
ny  properties  coincident  or  the  fame,  as  I  have  obferv’d  Solutions  and 
Air  to  have,  and  to  be  different  in  the  reft.  And  therefore  I  think  it  nei¬ 
ther  impojfible ,  irrational ,  nay  nor  difficult  to  be  able  to  preditt  what  is 
likgly  to  happen  in  other  particulars  alfo,  befides  thole  which  Obfervation 
or  Experiment  have  declared  thus  or  thus  5  efpecially,  if  the  circum - 
fiances  that  do  often  very  much  conduce  to  the  variation  of  the  effe&s  be 
duly  weigh'd  and  confiderd.  And  indeed,  were  there  not  a  probability  of 
this,  our  inquiries  would  be  endlefs ,  our  tryals  vain ,  and  our  greateft  in¬ 
ventions  would  be  nothing  but  the  meer  produBs  of  chance ,  and  not  of 
Reafon  $  and,  like  Mariners  in  an  Ocean,  deftitute  both  of  a  Compafs  and 
the  fight  of  the  Celefiialguids ,  we  might  indeed,  by  chance ,  Steer  direBly 
towards  our  defired  Port,  but  ’tis  a  thoufand  to  one  but  wre  mifs  our  aim. 
But  to  proceed,  we  may  hence  alfo  give  a  plain  reafon,  how  the  Air  comes 
to  be  darkped  by  clouds ,  8tc.  which  are  nothing  but  a  kind  of  precipitati¬ 
on ,  and  how  thole  precipitations  fall  down  in  showrs.  Hence  alfo  could 
I  very  eafily,  and  I  think  truly,  deduce  the  caule  of  the  curious  (ixangu - 
lar  figures  of  Snow,  and  the  appearances  of  Haloes, d^c.  and  the  ludden 
thickning  of  the  Sky  with  Clouds,  and  the  vamfinng  and  dtfapp earing  of 
thofo  Clouds  again  5  for  all  thele  things  may  be  very  eafily  imitated  in  a 
glafs  of  liquor, With  fome  llight  Ctymical  preparations  as  I  have  often  try’d, 
and  may  fomewhere  elfo  more  largely  relate,  but  have  not  now  time  to 
fet  them  down.  But  to  proceed,  there  are  other  bodies  that  confid  of 
particles  more  Grofs,  and  of  a  more  apt  figure  for  cohefion,  and  this  re¬ 
quires  a  fomewhat greater  agitation  ,  fuch,  I  fuppole  5.  fermented  vinous 
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Spirits 5  leveral  Chymical  Oils ,  which  are  much  of  kin  to  thofe  Spirits,  &a 
Others  yet  require  a  greater ,  as  water,  and  lb  others  awtA  greater ,  for  al- 
moft  infinite  degrees:  For,  I  fuppofe  there  are  very  few  bodies  in  the 
world  that  may  not  be  made  aliquatenus  fluid,  by  fame  or  other  degree  of 
agitation  or  heat.  >  : 

Having  therefore  in  fbort  fet  down  my  Notion  of  a  Fluid  body,  I  come 
in  the  next  place  to  confider  what  Congruity  is  $  and  this,  as  I  laid  before, 
being  a  Relative  property  of  a  fluid,  whereby  it  may  be  faid  to  be  like  or 
unlike  to  this  or  that  other  body,  whereby  it  does  or  does  not  mix  with 
this  or  that  body.  We  will  again  have  recourle  to  our  former  Experi¬ 
ment,  though  but  a  rude  one }  and  here  if  we  mix  in  the  difh fever  al  kinds 
of  lands,  fome  of  bigger ,  others  of  lefs  and  finer  bulks,  we  lhall  find  that 
by  the  agitation  the  fine  find  will  ejett  and  throw  out  of  it  felf  all  thole 
bigger  bulks  of  fmall fones  and  the  like,  and  thofe  will  be  gathered  toge¬ 
ther  all  into  one  place  ,  and  if  there  be  other  bodies  in  it  of  other  natures, 
thole  alio  will  befi par ated  into  a  place  by  themfelves,  and  united  ox  tum¬ 
bled  up  together.  And  though  this  do  not  come  up  to  the  highefi  proper¬ 
ty  of  Congruity ,  which  is  a  Coheefion  of  the  parts  of  the  fluid  together,  or 
a  kind  of  attraction  and  tenacity ,  yet  this  does  as  twere  fhadow  it  out, 
and  fomewhat  refemble  it  5  for  juft  after  the  lame  manner,  I  llippole 
the  pul/e  of  heat  to  agitate  the  fmall  parcels  of  matter,  and  thole  that  are 
of  a  like  bignefi,  and  figure ,  and  matter ,  will  hold,  or  dance  together,  and 
thole  which  are  of  a  diff  ering  kind  will  be  thrujl  oxfhovd  out  from  be¬ 
tween  them  5  for  particles  that  are  all  fimilar ,  will,  like  lo  many  equal 
nntfical  firings  equally  firetcht,  vibrate  together  in  a  kind  of  Harmony  of 
unifon  5  whereas  others  that  are  dijfimilar ,  upon  what  account  foever,un- 
lelsthe  difproportion  be  otherwile  counter-ballanc’d,  will,  like  lb  many 
firings  out  of  tune  to  thofe  unifons,  though  they  have  the  lame  agitating 
pulfe ,  yet  make  quite  differing  kinds  of  vibrations  and  repercujfions ,  lb  that 
though  they  may  be  both  mov’d,yet  are  their  vibrations  fo  different ,  and 
fo  untun'd ,  as  'twere  to  each  other,  that  they  crofs  and  jar  againft  each 
other,  and  confequently,  cannot  agree  together,  but  fly  back,  front  each 
other  to  their  fimilar  particles.  Now,  to  give  you  an  inftance  how  the 
difproportion  of  lome  bodies  in  one  relpedt,  may  be  count  er-ballanc d  by 
a  contrary  difproportion  of  the  fame  body  in  another  refpeft,  whence  we 
find  that  the  fubtil  vinous  (pirit  is  congruous,  or  does  readily  mix  with  wa¬ 
ter^  which  in  many  properties  is  of  a  very  differing  nature ,  we  may  con^ 
fider  that  a  unifon  may  be  made  either  by  two  firings  of  the  fame  bignefs , 
length ,  and  tenfion ,  or  by  two  firings  of  the  lame  bignefs  but  of  differing 
length, arid  a  contrary  diff  ering  tenfion  or  fiy.  by  two  firings  of  unequal 
length  and  bignefs ,  and  of  a  differing  tenfion ,  or  of  equal  lengthy  and  diffe¬ 
ring  bignefs  and  tenfion ,  and  leveral  other  fuch  varieties.  To  which  three 
properties  in firings,  will  correfpond  three  proprieties  alio  in  find ,  or  the 
particles  of  bodies,  their  Matter  or  Subfiance,  their  Figure  or  shape ,  and 
their  Body  or  Bulk •  And  from  the  varieties  of  thefe  three,  may  arife  in¬ 
finite  varieties  in  fluid  bodies,  though  all  agitated  by  the  fame  pulfe  or  vi- 
brative  motion.  And  there  may  be  as  many  ways  of  making  Harmonies 
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and  Difcords  with  thefe,  as  there  may  be  with  mufical firings.  Having 
therefore  feen  what  is  the  caufe  of  Congruity  or  Incongruity,  thofe  rela¬ 
tive  properties  of  fluids,  we  may,  from  what  has  been  laid,  very  eafily 
collect,  what  is  the  reafon  of  thofe  Relative  proprieties  alfo  between  flu¬ 
id  bodies  and  folid  3  for  fince  all  bodies  confift  of  particles  of  fuch  a  Subr 
fiance ,  Figure ,  and  Bulky,  but  in  fome  they  are  united  together  more  firm¬ 
ly  then  to  be  loofened  from  each  other  by  every  vibrative  motion  (though 
I  imagine  that  there  is  no  body  in  the  world,  but  that  fome  degree  of  a- 
gitation  may,  as  I  hinted  before,  agitate  andloofen  the  particles  fb  as  to 
make  them  fluid)  thofe  cohering  particles  may  vibrate  in  the  fame  man¬ 
ner  almoft  as  thofe  that  are  loofie  and  become  unifions  or  difeords ,  as  I 
may  lb  fpeak,  to  them.  Now  that  the  parts  of  all  bodies ,  though  never 
fo  folid ,  do  yet  vibrate ,  I  think  we  need  go  no  fnrther  for  proof,  then 
that  ^bodies  have  fome  degrees  of  heat  in  them,  and  that  there  has  not 
been  yet  found  any  thing  perfetfly  cold:  Nor  can  I  believe  indeed  that  there 
is  any  fuch  thing  in  Nature,  as  a  body  whole  particles  are  at  rdf,  or  lazy 
and  nnattive  in  the  great  Theatre  of  the  Worlds  it  being  quite  contrary  to 
the  grand  Oeconomy  of  the  Univerle.  We  fee  therefore  what  is  the  rea¬ 
fon  of  th e  Sympathy  or  uniting  of  fome  bodies  together,  and  of  the  anti- 
pathy  or  flight  of  others  from  each  other  :  For  Congruity  feems  nothing 
elfe  but  a  Sympathy ,  and  Incongruity  an  Antipathy  of  bodies  3  hence  fimi- 
lar  bodies  once  united  will  not  eafily  part,  and  dijjimilar  bodies  once  dif 
joyndwiM  not  eafily  unite  again  3  from  hence  may  be  very  eafily  deduc’d 
the  reafon  of  th efufpenfion  of  water  and  Quicksilver  above  their  ufual fia- 
fh?#,aslfhall  more  at  large  anon  fhew. 

Thefe  properties  therefore  (alwayes  the  concomitants  of  fluid  bodies) 
produce  thefe  following  vifibl eEjJ'ctts  : 

Firft,  They  unite  the  parts  of  a  fluid  to  its  fimilar  Solid,  or  keep  them 
fieparate  from  its  dijjimilar.  Hence  Quickzfilver  will  (as  we  noted  before) 
flic/^  to  Gold ,  Silver ,  Tin,  Leadfkc.  and  unite  with  them :  but  roul off from 
Wood ,  Stone ,  Glafsf&c.  if  never  fo  little  feituated  out  of  its  horizontal  ler 
vel\  and  roater  that  will  wet  fait  and  difjblve  it,  will  flip  off  from  Tallow, 
or  the  like,  without  at  all  adhering  3  as  it  may  likewife  be  obferved  to 
do  upon  a  dufiy  fuperficies.  And  next  they  caufe  the  parts  of  homogene - 
al  fluid  bodies  readily  to  adhere  together  and  mix ,  and  of  heterogenealyo 
be  exceeding  averfie  thereunto.  Hence  we  find,  that  two  fmall  drops  of 
water ,  on  any  fuperficies  they  can  roul  on,  will,  if  they  chance  to  touch 
each  other,  readily  unite  and  mix  into  one  3d  drop :  The  like  may  be  ob- 
ferved  with  two  fmall  Bow  Is  of  Quickzfilver  upon  a  Table  or  Glafs,  pro¬ 
vided  their  furfaces  be  not  dufiy  3  and  with  two  drops  of  Oyl  upon  fair 
Water,  &c.  And  further,  water  put  unto  wine,  fait  water ,  vinegar ,  fpirit 
of  wine ,  or  the  like,  does  immediately  (efpecially  if  they  be  fhaken  to¬ 
gether)  difperfe  it  felf  all  over  them.  Hence,  on  the  contrary,  we  alfb 
find,  that  Oyl  of  Tartar  poured  upon  Quicksilver ,  and  Spirit  of  Wine  on 
that  Oyl ,  and  Oyl  of  Turpentine  on  that  Spirit ,  and  Air  upon  that  Oyl,  though 
they  beftopt  clofely  up  into  a  Bottle,  and  fijaken  never  fb  much,  they 
will  by  no  means  long  fuffer.any  of  their  bigger  parts  to  be  united  or  in¬ 
cluded 
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eluded  within  any  of  the  other  Liquors(by  which  recited  Liquors, may  be 
plainly  enough  reprefented  the  four  Pmpatetical  Elements,  and  the  more 
fubtil  AEther  above  all.)  From  this  property ’tis,  that  a  drop  of  water  does 
not  mingle  with,  or  vanith  into  Air,  but  is  driven  (by  that  Fluid  equally 
protruding  it  on  every  fide)  and  fore  t  into  as  little  a  fpace  as  it  can  poG 
fibly  be  contained  in,  namely,  into  a  Round  Globule.  So  likewife  a  lit¬ 
tle  Air  blown  under  the  water,  is  united  or  thruft  into  a  Bubble  by  the 
ambient  water.  And  a  parcel  of  guickfifoer  enclofed  with  Air^  Water, 
or  almoft  any  other  Liquor ,  is  formed  into  a  round  Ball. 

Now  the  caufe  why  all  thefe  included  Fluids,  newly  mentioned,  or  as 
many  others  as  are  wholly  included  within  a  heterogeneous  fluid,  are 
not  exactly  of  a  Spherical  Figure  (feeing  that  if  caufed  by  thefe  Principles 
only,  it  could  be  of  no  other)  muft  proceed  from  fome  other  kind  of 
prejjure  againft  the  two  oppofite  flatted  fides.  This  adventitious  or  acei* 
dental prefiure  may  proceed  from  divers  caufes ,  and  accordingly  drub  di- 
verjifie  the  Figure  of  the  included  heterogeneous  fluid  :  For  feeing  that  a 
body  may  be  included  either  with  a  fluid  only,  or  only  with  a  folid,  or 
partly  with  a  fluid,  and  partly  with  a  folid,  or  partly  with  one  fluid,  and 
partly  with  another  $  there  will  be  found  a  very  great  variety  of  the  ter¬ 
minating  furfaces ,  much  differing  from  a  Spherical ,  according  to  the  vari¬ 
ous  refiftance  or  preflure  that  belongs  to  each  of  thefe  encompafiing  bo¬ 
dies.  .  .. 

Which  Properties  may  in  general  be  deduced  from  two  heads,  viz. 
Motion ,  and  Reft.  For,  either  this  Globular  Figure  is  altered  by  a  natu¬ 
ral  Motion ,  luch  as  is  Gravity  5  or  a  violent ,  fuch  as  is  any  accidental  motion 
of  the  fluids,  as  we  fee  in  the  wind  ruffling  up  the  water, and  the  purlings 
of  Streams ,  and  foaming  of  CatarraBs ,  and  the  like.  Or  thirdly,  By  the 
Reft ,  Firmnefs  and  Stability  of  the  ambient  Solid.  For  if  the  including 
Solid  be  of  an  angular  or  any  other  irregular  Form,  the  included  fluid  w\\\ 
be  near  of  the  like,  as  a  Vmt-Pot  full  of  watery or  a  Bladder  full  of  Air.  And 
next,  if  the  including  or  included  fluid  have  a  greater  gravity  one  than 
another, then  will  the  globular  Form  be  depreft  into  an  Elliptico-jpherical ; 
As  if,  for  example,  we  fuppofe  the  Circle  A  B  C  D,  in  the  fourth  Figure , 
toreprefenta  drop  of  water ,  guicflfilver,  or  the  like,  included  with  the 
Air  or  the  like ,  which  fuppohng  there  were  no  gravity  at  all  in  either  of 
the  fluids ,  or  that  the  contained  and  containing  were  of  the  fame  weight , 
would  be  equally  compreFl  into  an  exactly  fpherical  body  (  the  ambient 
fluid  forcing  equally  againft  every  fide  of  it.  )  But  fuppofing  either  a 
greater  gravity  in  the  included ,  by  reafon  whereof  the  parts  of  it  being 
prefit rom  A  towards  B,  and  thereby  the  whole  put  into  motion ,  and 
that  motion  being  kindred  by  the  refiftance  of  the  fubjacent  parts  of  the 
ambient,  the  globular  Figure  A  D  B  C  will  be  depreft  into  the  Elliptico- 
jpherical ,  E  G  F  H.  For  the  fide^f  is  detruded  to  E  by  the  Gravity,  and 
B  to  F  by  the  refiftance  of  the  fubjacent  medium  :  and  therefore  C  muff: 
neceflarily  be  thruft  to  G->  and  D  to  H.  Or  elfe,  fuppofing  a  greater  gravi¬ 
ty  in  the  ambient ,  by  whole  more  then  oxCtmaty preflure  againft  the  under 
fide  of  the  included  globule  5  B  will  be  forced  to  F,  and  by  its  refiftance  of 
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the  motion  upwards,  the  fide  A  will  be  depreft  to  E,  and  therefore  C  being 
thruft  to  G  and  D  to  H  5  the  globular  Figure  by  this  means  alfo  will  be 
made  an  Elliptico-fpherical.  Next  if  a  fluid  be  included  partly  with  one, 
and  partly  with  another  fluid,  it  will  be  found  to  be  ihaped  diverfly ,  ac¬ 
cording  to  the  proportion  of  the  gravity  and  incongruity  of  the  3  fluids 
one  to  another  :  As  in  the  fecond  Figure ,  let  the  upper  MMMbe  Air, the 
middle  L  MN  0  be  common  Oyl,  the  lower  OOO  be  Water,  the  Oy l 
will  be  form’d,  not  into  a  Jpherical  Figure,  fuch  as  is  reprefented  by  the 
pricked  Line,  but  into  fuch  a  Figure  as  L  M  N  O,  whofe  fide  L  M  N 
will  be  of  a  flatter  Elliptical  Figure,  by  reafon  of  the  great  difproportion 
between  the  Gravity  of  Oyl  and  Air,  and  the  fide  L  O  M  of  a  rounder, 
becaufeof  the  fmaller  difference  between  the  weight  of  Oyl  and  Water. 
Laftly, The globular  Figure  will  be  changed, if  the  ambient  be  partly  fluid 
and  partly  folid.  And  here  the  termination  of  the  incompafled  fluid  to¬ 
wards  the  incompafling  isfhap’d  according  to  the  proportion  of  the  con- 
gruity  or  incongruity  of  the  fluids  to  the  folids ,  and  of  the  gravity  and 
incongruity  of  the  fluids  one  to  another.  As  fuppofe  the  fub  jacent  me¬ 
dium  that  hinders  an  included  fluids  defcent,be  a  folid  ,  as  let  K  I,  in  the 
fourth  Figure ,  reprefent  the  fmooth  luperficies  of  a  Table  5  E  G  F  H,  a 
parcel  of  running  Mercury  j  the  fide  G  F  H  will  be  more  flatted ,  ac¬ 
cording  to  the  proportion  of  the  incongruity  of  the  Mercury  and  Air  to  ' 
the  Wood,  and  of  the  gravity  of  Mercury  and  Air  one  to  another  5  The  fide 
CEH  will  likewife  be  a  little  more  depreft  by  reafon  the  fub  jacent 
parts  are  now  at  reft,which  were  before  in  motion. 

Or  further  in  the  third  Figure,  let  A  I  L  D  reprefent  an  including  fo¬ 
lid  medium  of  a  cylindrical  fhape  (  as  fuppofe  a  fmall  Glafs  Jar  )  Let 
F  G  E  M  M  reprefent  a  contain’d  fluid ,  as  water }  this  towards  the  bot¬ 
tom  and  fides,  is  figured  according  to  the  concavity  of  the  Glafs  :  But  its 
upper  Surface,  (  which  by  reafon.  of  its  gravity,  (  not  confidering  at  all 
the  Air  above  it,  and  fo  neither  the  congruity  or  incongruity  of  either  of 
them  to  the  Glafs )  Ihould  be  terminated  by  part  of  a  sphere  whofe  dia- 
.  meter  Ihould  be  the  fame  with  that  of  the  earth,  which  to  our  fenfe  would 
appear  a  ftraight  Line,  as  F  G  E,  Or  which  by  reafon  of  its  having  a 
greater  congruity  to  Glafs  than  Air  has,  (  not  confidering  its  Gravity  ) 
would  be  thruft  into  a  concave  Sphere,  asC  H  B,  whofe  diameter  would 
be  the  fame  with  that  of  the  concavity  of  the  Veflel : )  Its  upper  Surface, 

I  lay,  by  reafon  of  its  having  a  greater  gravity  then  the  Air,  and  having 
likewiie  a  greater  congruity  to  Glals  then  the  Air  has,  is  terminated,  by  a 
concave  Elliptico-Jpherical  Figure,  as  C  K  B.  For  by  its  congruity  it  eafily 
conforms  it  felf,  and  adheres  to  the  Glafs,  and  conftitutes  as  it  were  one 
containing  body  with  it,  and  therefore  ihould  thruft  the  contained  Air  on 
that  fide  it  touches  it,into  a  Jpherical  Figure,  as  B  H  C,  but  the  motion  of 
Gravity  deprefling  a  little  the  Corners  B  and  C,  reduces  it  into  the  afore- 
faid  Figure  C  K  B.  Now  that  it  is  the  greater  congruity  of  one  of  the 
two  contiguous  fluids, then  of  the  other,to  the  containing  folid,th2Lt  caules 
the  feparating  lurfaces  to  be  thus  or  thus  figured  :  And  that  it  is  not  be- 
caufethis  or  that  figurated  lurface  is  more  proper,  natural,  or  peculiar  to 
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one  of  thefe  fluid  bodies,  then  tothfe  other, will  appear  from  this  3  thatthc 
fame  fluids  will  by  being  put  into  differing  folids  ,  change  their  furface  r % 

For  the  fame  water ,  which  in  a  Glafs  or  wooden- Veflel  will  have  a  con¬ 
cave  furface  upwards, and  will  rife  higher  in  a  fmalltr  then  a  greater  Pipe.; 
the  lame  water,  I  fay,  in  the  fame  Pipes  greafed  over  or  oyled,  will  pro¬ 
duce  quite  contrary  effefts  3  for  it  will  have  a  protuberant  and  rmoex  fur¬ 
nace  upwards,  and  will  not  rife  fo  high  in  fmalfiasin  bigger' Pipes ;  Nay, 
in  the  very  fame  folid  Veflel  5  you  may  make  the  very  fame  two  contigu¬ 
ous  Liquids  to  alter  their  Surfaces  3  for  taking  a  fmall  Wine-glafe,or  Inch 
like  Veflel,  and  pouring  water  gently  into  it,  youfhall  perceive  the  fur- 
face  of  the  v/ater  all  the  way  concave,  till  it  rile  even  with  the  top.,  when 
you  (hall  find  it  ( if  you  gently  and  carefully  pour  in  more  )  to  grow 
very  protuberant  and  convex  3  the  reafon  of  which  is  plain ,  for  that  the 
folid  fides  of  the  containing  body  are  no  longer  extended  ,  to  which  the 
water  does  more  readily  adhere  then  the  air  3  but  it  is  henceforth  to  be 
included  with  air,  which  would  reduce  it  into  a  hemifphere ,  but  by  reafon 
of  its  gravity ,  it  is  flatted  into  an  Oval.  Quicksilver  alfo  which  to  Glafs 
is  more  incongruous  then  Air  (  and  thereby  being  put  into  a  Glafi-pipe , 
will  not  adhere  to  it,  but  by  the  more  congruous  air  will  be  forced  to  have 
a  v  ery  protuberant  furface,  and  to  rife  higher  in  a  greater  then  a  lefier 
Pipe  )  this  Quicksilver  to  clean  Metal,  efpecially  to  Gold,Silver,Tin.Lead, 

Sec.  Iron  excepted, is  more  congruous  then  Air  ,  and  will  not  only  firick  to 
it,but  have  a  concave  Surface  like  water,  and  rife  higher  in  a  lefs,  then  in  a 
greater  Pipe. 

In  all  thefe  Examples  it  is  evident ,  that  there  is  ah  extraordinary  and 
adventitious  force ,  by  which  the  globular  Figure  of. the  contained  hetero¬ 
geneous  fluid  is  altered  3  neither  can  it  be  imagined,  how  it  fhould  other- 
wife  be  of  any  other  Figure  then  Globular  :  For  being  by  the  heterogene¬ 
ous  fluid  equally  protruded  every  way,whatfoever  part  is  protuberant,  will 
be  thereby  deprefl.  From  thiscaufeit  is,  that  in  its  efte&s  it  does  very 
much  refemble  a  round  Spring  ( luch  as  a  Hoop.)  For  as  in  a  round  Spring 
there  is  required  an  additional  prejfure  againfi  two  oppofite  fides ,  to  re¬ 
duce  it  into  an  Oval  Form ,  or  to  force  it  in  between  the  fides  of  a  Hole , 
whole  Diameter  is  lefs  then  that  of  the  Spring,  there  mu  A:  be  a  considera¬ 
ble  force  or protrufion  againfi:  the  concave  or  inner  fide  of  the  Spring  5  So 
to  alter  this  fphericalconPtmmcn  of  an  included  fluid  body  ,  there  is  re¬ 
quired  more  preflure  againfi  oppofite  fides  to  reduce  it  into  an  Oval 3  and, 
to  preis  it  into  an  Hole  lefs  in  Diameter  then  it  felf,  it  requires  a  greater  pro¬ 
trufion  againfi:  all  the  other  fides.  What  degrees  of  force  are  requifite 
to  reduce  them  into  longer  and  longer  Ovals ,  or  to  prefs  them  into  lefs 
and  lefs  holes ,  I  have  not  yet  experimentally  calculated  3  but  thus  much 
by  experiment  I  find  in  general ,  that  there  is  alwayes  required  a  greater 
preflure  to  clofe  them  into  longer  Ovals ,  or  protude  them  into  fmaller 
holes.  The  neceffity  and  realon  of  this,  were  it  requifite,!  could  eafily  ex¬ 
plain:  but  being  not  foneceflary,  and  requiring  more  room  and  time 
then  I  have  for  it  at  prefent ,  I  fhall  here  omit  it  "3  and  proceed  to  fhew, 
that  this  may  be  prefently  found  true ,  if  Experiment  be  made  with  a 
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round  Spring  ("the  way  of  making  which  trials  is  obvious  enough.  )  And 
with  the  fluid  bodies  of  Mercury,  Air ,  &c,  the  way  of  trying  which,  will 
be  fomewhat  more  difficult  5  and  therefore  I  fhall  in  brief  defcribe  it.  He 
therefore  that  would  try  with  Air ,  muft  firft  be  provided  of  a  Glafs-pipe , 
made  of  the  fhape  of  that  in  the  fifth  Figure ,  whereof  the  fide  A  B,  re- 
prefents  a  ftraight  Tubed  about  three  foot  long,  C,  reprefefits  another 
part  of  it.  which  confifts  of  a  round  Bubble  5  fo  ordered,that  there  is  left  a 
pajjage  or  hole  at  the  top ,  into  which  may  be  faftened  with  cement  feveral 
fmaU  Pipes  of  determinate  cylindrical  cavities :  as  let  the  hollow  of 
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There  may  be  added  as  many  more ,  as  the  Experimenter  fhall  think  fit* 
with  holes  continually  decreafing  by  known  quantities,  fo  far  as  his  fenfes 
are  able  to  help  him  ,  I  fay,  fo  far,  becaufe  there  may  be  made  Pipes  fo 
fmall  that  it  will  be  impoflible  to  perceive  the  perforation  with  ones  na¬ 
ked  eye,though  by  the  help  of  a  Microfcope ,  it  may  eafily  enough  be  per¬ 
ceived  ;  Nay,  I  have  made  a  Pipe  perforated  from  end  to  end,  fo  fmall, 
that  with  my  naked  eye  I  could  very  hardly  fee  the  body  of  it,  infomuch 
that  I  have  been  able  to  knit  it  up  into  a  knot  without  breaking  :  And 
more  accurately  examining  one  with  my  Microfeope ,  I  found  it  not  fo  big 
as  a  fixteenth  part  of  one  of  the  fmaller  hairs  of  my  head  which  was  of 
the  fmaller  and  finer  fort  of  hair,  fo  that  fixteen  of  thefe  Pipes  bound  fag¬ 
got-wife  together,  would  but  have  equalized  one  Angle  hair  5  how  fmall 
therefore  muff  its  perforation  be  ?  It  appearing  to  me  through  the  Micro¬ 
fcope  to  be  a  proportionably  thickfided  Pipe. 

To  proceed  then,  for  the  trial  of  the  Experiment ,  the  Experimenter 
muft  place  the  Tube  A  B,  perpendicular,  and  fill  the  Pipe  F  (  cemented  in¬ 
to  the  hole  E  )  with  water,  but  leave  the  bubble  C  full  of  Air ,  and  then 
gently  pouring  in  water  into  the  Pipe  A  B,  he  muft  obferve  diligently 
how  high  the  water  will  rife  in  it  before  it  protrude  the  bubble  of  Air  C, 
through  the  narrow  paflage  of  F,  and  denote  exaftly  the  height  of  the 
Cylinder  of  water ,  then  cementing  in  a  fecond  Pipe-asG,  and  filling  it 
with  water  5  he  may  proceed  as  with  the  former,  denoting  likewife  the 
height  of  the  Cylinder  of  water ,  able  to  protrude  the  bubble  C  through 
the  paflage  of  G,  the  like  may  he  do  with  the  next  Pipe^ and  the  next,e^c. 
as  far  as  he  is  able  :  then  comparing  the  feveral  heights  of  the  Cylinders, 
with  the  feveral  holes  through  which  each  Cylinder  did  force  the  air  ( ha¬ 
ving  due  regard  to  the  Cylinders  of  water  in  the  fmall  Tubes)  it  will  be 
Very  eafie  to  determine,  what  force  is  requifite  to  prefs  the  Air  in¬ 
to  iuch  and  fuch<*  hole ,  or  (to  apply  it  to  our  prelent  experiment  J) 
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how  much  of  the  preflure  of  the  Air  is  taken  off  by  its  ingrefsinto  fmal- 
Jer  and  fmaller  holes.  From  the  application  of  which  to  theentringof 
the  Air  into  the  bigger  hole  of  th eVeJfel,  and  into  the  fmaller  /We  of  the 
ripe,  we  (hall  clearly  find,  that  there  is  a  greater  preflure  of  the  air  upori 
the  water  in  the  Vcjjel  or  greater  pipe,  then  there  is  upon  that  in  the  lefler 
pipe :  For  fince the  preflure  of  the  air  every  way  is  found  to  be  equal, 
that  is,  as  much  as  is  able  to  prefs  up  and  fuftain  a  Cylinder  of  Quicksilver 
of  two  foot  and  a  half  high,  or  thereabouts  3  And  fince  of  this  preflure 
fo  many  more  degrees  are  required  to  force  the  Air  into  a  fmaller  then 
into  a  greater  hole  that  is  full  of  a  more  congruous  fluid.  And  laftly, 
fince  thofe  degrees  that  are  requifite  to  prels  it  in,  are  thereby  taken  off 
from  the  Air  within ,  and  the  Air  within  left  with  fo  many  degrees  of 
preflure  lefs  then  the  Air  without  j  it  will  follow,  that  the  Air  in  the  lefs 
Tube  or  pipe  ,  will  have  Ids  preflure  againfl:  the  fuperficies  of  the  mater 
therein,  then  the  Air  in  the  bigger :  which  was  the  minor  Propofition  to 
be  proved. 

The  Conclufion  therefore  will  neceflarily  follow,  viz.  That  this  une¬ 
qual  preffure  of  the  Air  caufed  by  its  ingrejf  into  unequal  holes ,  is  a  caufe  faffi- 
cient  to  produc  e  this  ejf  cCt  ,  without  the  help  of  any  other  concurrent ,  and 
therefore  is  probably  the  principal  (if  not  the  only)  caufe  of  thefe  Vhcem- 
toena. 

This  therefore  being  thus  explained ,  there  will  be  divers  Phenomena 
explicable  thereby,  as,  the  riling  of  Liquors  in  a  Filtre ,  the  rifing  of  Spirit 
of  Wine,  Oyl ,  melted  Tallow ,  due.  in  the  Week^  of  a  Lamp ,  (  though  made 
of  fmall  Wire,  Lhreeds  of  Asbeflus,  Strings  of  Glafs,  or  the  like  )  the  rifing 
of  Liquors  in  a  Spunge ,  piece  of  Bread, Sand,  &c.  perhaps  alfo  the  amend¬ 
ing  of  the  Sap  in  Trees  and  Plants ,  through  their  fmall,  and  fome  of  them 
imperceptible  pores,  (of  which  I  have  laid  more,  on  another  oecafion  )  at 
leaf!:  the  pafling  of  it  out  of  the  earth  into  their  roots.  And  indeed  up¬ 
on  the  confideration  of  this  Principle ,  multitudes  of  other  ufes  of  it  oc¬ 
curred  tome,  which  I  have  not  yetfo  well  examined  and  digefted  as  to 
propound  for  Axioms,  but  only  as  Queries  an&Conjetfures  which  may 
ferveas  hints  toward  fome  further  difeoveries. 

As  firfl.  Upon  the  confideration  of  the  congruity  and  incongruity  of  Bo- 
dies,as  to  touch,  I  found  alfo  the  like  congruity  and  incongruity  (fif  I  may 
fo  fpeak  )  as  to  the  Tranfmitting  of  the  Raies  of  Light :  For  as  in  this  re¬ 
gard,  mater  (  not  now  to  mention  other  Liquors )  feems  nearer  of  affini¬ 
ty  to  Glafs  then  ^/>,and  Air  then  Quicksilver  ;  whence  an  oblique  Ray  out 
of  Glafs,  will  pafs  into  water  with  very  little  refrattion  from  the  perpendi¬ 
cular,  but  none  out  of  Glafs  into  Air,  excepting  a  direti,  will  pafs  without 
a  very  great  refraction  from  the  perpendicular,  nay  any  oblique  Ray  un- 
der  thirty  degrees,  will  not  be  admitted  into  the  Air  at  all.  And  Quicks 
fiver  will  neither  admit  oblique  or  dired,  but  refle&s  all ,  feeming,as  to 
the  tranfmitting  of  the  Raies  of  Light ,  to  be  of  a  quite  differing  confti- 
tution,from  that  of  Air, Water, Glafs,  &c.  and  to  referable  moft  thofe  opa- 
cous  and  ftrong  refle&ing  bodies  of  Metals :  So  alfo  as  to  the  property  of 
cohefion  or  congruity ,  Water  feems  to  keep  the  fame  order ,  being 
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more  congruous  to  Glafs  then  Air ,  and  Air  then  Quickfilver. 

A  Second  thing  (  which  was  hinted  to  me,  by  the  conlideration  of  the 
included  fluids  globular  form  ,  caufed  by  the  protrulion  of  the  ambient 
heterogeneous  fluid )  was,  whether  the  Phenomena  of  gravity  might  not 
by  this  means  be  explained, by  fuppofing  the  Globe  of  Earth,  Water,  and 
Air  to  be  included  with  a  fluid,  heterogeneous  to  all  and  each  of  them, 
lb  fubtil ,  as  not  only  to  be  every  where  interfperfed  through  the  Air ,  (or 
rather  the  air  through  it  )  but  to  pervade  the  bodies  of  Glafs ,  and  even 
the  clofejl  Metals ,  by  which  means  it  may  endeavour  to  detrude  all  earth¬ 
ly  bodies  as  far  from  it  as  it  can  3  and  partly  thereby, and  partly  by  other 
of  its  properties  may  move  them  towards  the  Center  of  the  Earth.  Now 
that  there  is  lbme  fuch  fluid,I  could  produce  many  Experiments  and  Rea- 
ions ,  that  do  ieem  to  prove  it :  But  becaufe  it  would  ask  ibme  time  and 
room  to  fet  them  down  and  explain  them,  and  toconliderandanlvver  all 
the  Objeftions  (  many  whereof  I  forelee  )  that  may  be  alledged  againft 
it  3  I  fhall  at  prelent  proceed  to  other  Queries, contenting  my  lelf  to  have 
here  only  given  a  hint  of  what  I  may  lay  more  elfwhere. 

A  Third  Query  then  was.  Whether  the  heterogeneity  of  the  ambient 
fluid  may  not  be  accounted  a  fecondary  caufeoi  the  roundnefs  or  globular 
form  of  th e  greater  bodies  of  the  world, fuch  as  are  thole  of  the  Sun,Stars, 
and  Planets ,  the  Jubflance  of  each  of  which  feems  altogether  heterogene¬ 
ous  to  the  cir cum- ambient  fluid  either  >  And  of  this  I  fhall  fay  more  in  the 
Obfervation  of  the  Moon. 

A  Fourth  was,  Whether  the  globular  form  of  the  fmaller  parcels  of 
matter  here  upon  the  Earthy  as  that  of  Fruits ,  Pebbles ,  or  Flints  ,  &c. 
(  which  leem  to  have  been  a  Liquor  at  firft  )  may  not  be  cauled  by  the 
heterogeneous  ambient  fluid .  For  thus  we  fee  that  melted  Glafs  will  be 
naturally  formed  into  a  round  Figure  3  lo  likewife  any  Imall  Parcel  of  any 
fuflble  body  ,  if  it  be  perfe&ly  enclofed  by  the  Air  ,  will  be  driven  into  a 
globular  Form  3  and, when  cold,  will  be  found  a  folid  Ball.  This  is  plainly 
enough  manifefted  to  us  by  their  way  of  making  fljot  with  the  drops  of 
Lead  3  which  being  a  very  pretty  curiolity,and  known  but  to  a  very  few, 
and  having  the  liberty  of  publishing  it  granted  me,  by  that  Eminent  Vir- 
tuofo  Sir  Robert  Moray ,  who  brought  in  this  Account  of  it  to  the  Royal  So¬ 
ciety,  I  have  here  tranferibed  and  inlerted* 

To  make  fmall  fhotof  different  fizes ;  Communicated  by  his 
Highnefs  P.  R. 

TAke  Lead  out  of  the  Pig  what  quantity  you  pleafe,  melt  it  down , 
ftir  and  clear  it  with  an  iron  Ladle,  ■>  gathering  together  the 
blackijh  parts  that  fwim  at  top  like  feum ,  and  when  you  fee  the  co¬ 
lour  of  the  clear  Lead  to  be  greenifljfout  no  fooner7  flrew  upon  it  Auri- 
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pigmentum  powdered  according  to  the  quantity  of  Lead ,  about  as 
mu  ch  as  will  lye  upon  a  half  Crown  piece  will  fervefor  eighteen  or 
twenty  pound  weight  of fome  forts  of  Lead ;  others  will  require  more ,  or 
lejl .  After  the  Auripigmentum  is  put  in, fir  the  Lead  well,  and  the 
Auripigmentum  will  flame:  when  the  flame  it  over,  take  out  fome 
of  the  Lead  in  a  Ladle  having  a  lip  or  notch  in  the  brim  for  conveni¬ 
ent  pouring  out  of  the  Lead, and  being  well  warmed  among f  the  melted 
Lead ,  and  with  a  flick  make  fome  fingle  drops  of  Lead  trickle  out  of 
the  Ladle  into  water  in  a  Glafs ,  which  if  they  fall  to  be  round  and 
without  tails,  there  ^Auripigmentum  enough  put  in,  and  the  temper 
cf  the  heat  vs  right,  otherwife  put  in  more.  Then  lay  two  bars  of  Iron 
(  or  fome  more  proper  Iron-tool  made  on  purpofe )  upon  a  Pail  of  wa¬ 
ter, and  place  upon  them  a  round  Plate  of  Copper ,  of  the  fize  and  figure 
cf  an  ordinary  large  Pewter  or  Silver  Trencher,  the  hollow  whereof  vs  to 
be  about  three  inches  over ,  the  bottom  lower  then  the  brims  about  half 
an  inch,  pierced  with  thirty,  forty,  or  more  f mall  holes ;  the  fmaller  the 
holes  are,  the  fmaller  the  Jhot  will  be ;  and  the  brim  is  to  be  thicker  then 
thebottom,to  conferve  the  heat  the  better. 

The  bottom  of  the  Trencher  being  fome  four  inches  diftant  frum  the 
water  in  the  Pail,lay  upon  it  fome  burning  Coles, to  keep  the  Lead  melt¬ 
ed  upon  it.  Then  with  the  hot  Ladle  take  L,ead  off  the  Pot  where  it 
flands  melted,  and  pour  it  foftly  upon  the  burning  Coles  over  the  bottom, 
cf  the  Trencher,  and  it  will  immediately  run  through  the  holes  into  the 
water  in  fnall  round  drops.  Thus  pour  on  new  Lead ftill  as  fafi  as 
it  runs  through  the  Trencher  till  all  be  done ;  blowing  now  and  then 
the  Coles  with  hand-Bellows,  when  the  Lead  in  the  Trencher  cools  fo  as 
to  flop  from  running. 

Whilfl  one  pours  on  the  Lead,  another  muft,  with  another  Ladle, 
thru  fled  four  or  five  inches  under  water  in  the  Pail,  catch  from  time' 
to  time  fome  of  the  fhot,as  it  drops  down,  to  fee  the  fize  of  it,  and  whether 
there  be  any  faults  in  it.  The  greatefl  care  is  to  keep  the  Lead  upon 
theTrencher  in  the  right  degree  of  heat ;  if  it  be  too  cool ,  it  will  not 
run  through  the  Trencher,  though  it  fland  melted  upon  it ;  and  this  is  to 
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be  helped  by  blowing  the  Coals  a  little ,  or  pouring  on  new  Lead  that  h 
hotter :  but  the  cooler  the  Lead,the  larger  the  Shot ;  and  the  hotter, the 
fmaller ;  when  it  vs  too  hot ,  the  drops  will  crack,  and  fly ;  then  you 
muft  flop  pouring  on  new  Lead,and  let  it  cool ;  and  fo  long  as  you  ob¬ 
serve  the  right  temper  of  the  heat ,  the  Lead  will conflantly  drop  into  very 
round  Shot,  without  fo  much  as  one  with  a  tail  in  many  pounds. 

When  all  is  done,  take  your  Shot  out  of  the  P  ail  of  water,  and  put  it 
in  a  Frying-pan  over  the  fire  to  dry  them  ,  which  mujl  be  done  warily , 
fill  Jhakjng  them  that  they  melt  not ;  and  when  they  are  dry  you  may 
feparatethe  j mall  from  the  great ,  in  Pearl  Sives  made  of  Copper  or 
Lattin  let  into  one  another,  into  as  many  fizes  as  you  pleafe.  But  if 
you  would  have  your  Shot  larger  then  the  Trencher  makes  them ,  you 
may  do  it  with  a  Stick.,  making  them  trickle  out  of  the  Ladle,  as  hath 
been  faid.  > 

If  theTrencher  be  but  toucht  a  very  little  when  the  Lead  flops  from 
going  through  it,  and  be  not  too  coolft  will  drop  again ,  but  it  vs  better 
not  to  touch  it  at  all.  At  the  melting  of  the  Lead  take  care  that  there 
be  no  kind  of  Oyl,  Greafe,  or  the  like,  upon  the  Pots,  or  Ladles,or  Tren¬ 
cher. 

The  Chief  caufe  of  this  Globular  Figure  cf  the  Shot,  jeems  to  be  the 
Awipigmentum ;  for,  as  foon  as  it  is  put  in  among  the  melted  Lead, 
it  kfes  its  finning  brightnefs ,  contracting  inflantly  a  grayifh  film  or 
skin  upon  it,  when  you  fcum  it  to  make  it  clean  with  the  Ladle .  So 
that  when  the  Air  comes  at  the  falling  dr  op  cf  the  melted  Lead,  that 
skin  conftrifts  them  every  where  equally :  but  upon  what  account,  and 
whether  this  be  the  true  caufe,  is  left  to  further  difquifltion. 

Much  after  this  fame  manner,  when  the  Air  is  exceeding  cold  through 
which  it  paflfes,  do  we  find  the  drops  of  Rain,  falling  from  the  Clouds, 
congealed  into  round  Hail-ftonesby  the  freezing  Ambient. 

To  which  may  be  added  this  other  known  Experiment,  That  if  yovt 
gently  let  fall  a  drop  of  water  fmall  fand  or  duft}  you  (hall  find,  as  it 
were,  an  artificial  round  ftone  quickly  generated.  I  cannot  upon  this  oc- 
cafion  omit  the  mentioning  of  the  ftrange  kind  of  Grain ,  which  {have 
obfervqd  in  a  ftone  brought  from  Kettering  in  Northaniptanftnr^  and  there¬ 
fore  called  by  Mafons  Kettering-Stone ,  of  which  fee  the  Defcription. 

Which 
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Which  britigs  into  my  mind  what  t  long  fince  obferved  in  the  fiery  Sparks 
that  are  ftruck  out  of  a  Steel.  For  having  a  great  defire  to  fee  what  was 
left  behind,  after  the  Spark  was  gone  out,  I  purpofely  ftruck  fire  over  a 
Very  white  piece  of  Paper,  and  obferving  diligently  where  fome  confpi- 
cuous  fparks  went  out ,  I  found  a  very  little  black  fpot  no  bigger  then 
the  point  of  a  Pin,  which  through  a  Microfcope  appeared  to  be  a  perfect¬ 
ly  round  Ball,  looking  much  like  a  polifht  ball  of  Steel,  infomuch  that 
I  was  able  to  fee  the  Image  of  the  window  reflected  from  it.  I  cannot 
here  ftay  (  having  done  it  more  fully  in  another  place  )  to  examine  the 
particular  Realbns  of  it,  but  fball  only  hint,  that  I  imagine  it  to  be  lome 
fmall  parcel  of  the  Steel ,  which  by  the  violence  of  the  motion  of  the 
ftroke  (  moft  of  which  feems  to  be  impreft  upon  thofe  fmall  parcels  )  is 
made  fo  glowing  hot,  that  it  is  melted  into  a  Vitrum ,  which  by  the  ambi¬ 
ent  Air  is  thruft  into  the  form  of  a  Ball. 

A  Fifth  thing  which  I  thought  worth  Examination  was  .  Whether  the 
motion  ofallkindof  Springs,  might  not  be  reduced  to  the  Principle 
whereby  the  included  heterogeneous  fluid  feems  to  be  moved  ,  or  to  that 
whereby  two  Solids,  as  Marbles,  or  the  like, are  thruft  and  kept  together 
by  the  ambient  fluid. 

A  Sixth  thing  was, Whether  the  Riling  and  Ebullition  of  the  Water  out 
of  Springs  and  Fountains  (  which  lie  much  higher  from  the  Center  of  the 
Earth  then  the  Superficies  of  the  Sea,  from  whence  it  feems  to  be  derived) 
may  not  be  explicated  by  the  riling  of  Water  in  a  fmaller  Pipe  :  For  the 
Sea-water  being  drained  through  the  Pores  or  Crannies  of  the  Earth,  is, 
as  it  were,  included  in  little  Pipes,  where  the  preflure  of  the  Air  has  not 
fo  great  a  power  to  refill  its  rifing  ;  But  examining  this  way,  and  finding 
in  it  feveral  difficulties  almoft  irremovable,  I  thought  upon  away  that 
would  much  more  naturally  and  conceivably  explain  it,  which  was  by 
this  following  Experiment:  I  took  a  Glals-Tube,  of  the  form  of  that 
deferibed  in  the  fixth  Figure,  and  chilling  two  heterogeneous  fluids ,  fuch 
as  Water  and  Oyl ,  I  poured  in  as  much  Water  as  filled  up  the  Pipes  as 
high  as  A  B,  then  putting  in  fome  Oyl  into  the  Tube  AC,  I  depreft  the 
fuperficies  A  of  the  Water  to  E,  and  B  I  railed  to  G,  which  was  not  lo 
high  perpendicularly  as  the  fuperficies  of  the  Oyl  F,  by  the  fpace  F  I, 
wherefore  the  proportion  of  the  gravity  of  thele  two  Liquors  was  as 
GHtoFE. 

This  Experiment  I  tried  with  feveral  other  Liquofs ,  and  particularly 
with  frefh  Water  and  Salt  (  which  I  made  by  difiolving  Salt  in  warm 
Water  )  which  two  though  they  are  nothing  heterogeneous,  yet  before 
they  would  perfedlly  mix  one  with  another,  I  made  trial  of  the  Experi¬ 
ment  .*  Nay,  letting  the  Tube  wherein  I  tried  the  Experiment  remain  for 
many  dayes ,  I  obferved  them  not  to  mix  5  but  the  fuperficies  of  the  frelh 
was  rather  more  then  lefs  elevated  above  that  of  the  Salt.  Now  the 
proportion  of  the  gravity  of  Sea- Water,  to  that  of  River-water,  accord¬ 
ing  to  Stevinus  and  Varenius ,  artd  as  l  have  fince  found  pretty  true  by 
making  trial  my  felf,  isas46.t0  45.  thatis,  46.  Ounces  of  the  fait  Wa- 
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ter  will  take  up  no  more  room  then  45.  of  the  frefh.  Or  reciprocally 
45  pints  of  falt-water  weigh  as  much  as  4 6  of  frefh. 

But  I  found  the  proportion  of  Brine  to  frefh  Water  to  be  near  13  to  12: 
Suppofing  therefore  GHMto  reprefentthe  Sea,  and  F  I  the  height  of 
the  Mountain  above  the  Superficies  of  the  Sea,  F  M  a  Cavern  in  the 
Earth,  beginning  at  the  bottom  of  the  Sea,  and  terminated  at  the  top  of 
the  Mountain,  LM  the  Sand  at  the  bottom ,  through  which  the  Water 
is  as  it  were  ftrained  ,  fo  as  that  the  frefher  parts  are  only  permitted  to 
tranfude,and  the  faline  kept  back  5  if  therefore  the  proportion  of  G  M 
to  F  M  be  as  45  to  46,  then  may  the  Cylinder  of  Salt-water  G  M  make 
the  Cylinder  of  Frefh-water  to  rife  as  high  as  E,  and  to  run  over  at  N. 
I  cannot  here  ftand  to  examine  or  confute  their  Opinion  ,  who  make  the 
depth  of  the  Sea,  below  its  Superficies ,  to  be  no  more  perpendicularly 
meafured  then  the  height  of  the  Mountains  above  it :  Tis  enough  for 
me  to  fay,  there  is  no  one  of  thofe  that  have  aflerted  it ,  have  experimen¬ 
tally  known  the  perpendicular  of  either  5  nor  fhall  I  here  determine, whe¬ 
ther  there  may  not  be  many  other  caufes  of  the  feparation  of  the  frefh 
water  from  the  fait ,  as  perhaps  fome  parts  of  the  Earth  through  which  it 
is  to  pafs ,  may  contain  a  Salt ,  that  mixing  and  uniting  with  the  Sea-falt, 
may  precipitate  it  5  much  after  the  fame  manner  as  the  Alk^lizate  and 
Acid  Salts  mix  and  precipitate  each  other  in  the  preparation  of  Tarta - 
rum  Vitriolatum.  I  know  not  alfo  whether  the  exceeding  cold  (that 
muft  neceflarily  be  )  at  the  bottom  of  the  Water,  may  not  help  towards 
this  feparation  ,  for  we  find  ,  that  warm  Water  is  able  to  diffolve  and 
contain  more  Salt ,  then  the  fame  cold  $  infomuch  that  Brines  ftrongly 
impregnated  by  heat,  if  let  cool ,  do  fuffer  much  of  their  Salt  to  fubfide 
and  cryftallize  about  the  bottom  and  fides.  I  know  not  alfo  whether 
the  exceeding  preflure  of  the  parts  of  the  Water  one  againft  another, 
may  not  keep  the  Salt  from  defcending  to  the  very  bottom  ,  as  finding 
little  or  no  loom  to  infert  it  felf  between  thofe  parts ,  protruded  fb  vio¬ 
lently  together  ,  or  elfe  fqueeze  it  upwads  into  the  fuperiour  parts  of  the 
Sea,  where  it  may  more  eafily  obtain  room  for  it  felf,  amongft  the  parts 
of  the  Water  ,  by  reafon  that  there  is  more  heat  and  lefs  preflure.  To 
this  Opinion  I  was  fomewhat  the  more  induced  by  the  relations  I  have 
met  with  in  Geographical  Writers^  of  drawing  frefh  Water  from  the  bot¬ 
tom  of  the  Sea  ,  which  is  fait  above.  I  cannot  now  ftand  to  examine, 
whether  this  natural  perpetual  motion  may  not  artificially  be  imitated  : 
Nor  can  I  ftand  to  anfwer  the  Objections  which  may  be  made  againft  this 
my  Suppofition :  As,  Firft,  How  it  comes  to  pafs,that  there  arc  fbmetimes 
fait  Springs  much  higher  then  the  Superficies  of  the  Water?  And,  Se¬ 
condly, Why  Springs  do  not  run  fafter  and  flower,  according  to  the  vary¬ 
ing  height  made  of  the  Cylinder  of  Sea-water,  by  the  ebbing  and  flow¬ 
ing  of  the  Sea  ? 

As  to  the  Firft,  Infhort,  I  fay,  the  frefh  Water  may  receive  again  x 
faline  Tincture  near  the  Superficies  of  the  Earth ,  by  paffing  through 
fome  fait  Mines ,  or  elfe  many  of  the  faline  parts  of  the  Sea  may  be  kept 
back,  though  not  all. 
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And  as  to  the  Second  ,  The  fame  Spring  may  be  fed  and  fupplyed  by 
divers  Caverns ,  coming  from  very  far  diftant  parts  of  the  Sea  ,  fo  as  that 
it  may  in  one  place  be  high ,  in  another  low  water  5  and  lb  by  that  means 
the  Spring  may  be  equally  fupply’d  at  all  times.  Or  elfe  the  Cavern  may 
be  fo  ftraight  and  narrow ,  that  the  water  not  having  lb  ready  and  free 
paflage  through  it,  cannot  upon  fo  fhort  and  quick  mutations  of  prellure, 
be  able  to  produce  any  lenfible  effeft  at  fuch  a  diftance*  Befides  that \ 
to  confirm  this  hypothecs ,  there  are  many  Examples  found  in  Natural  Hijlo- 
rianspi  Springs  that  do  ebb  and  flow  like  the  Sea  :  As  particularly, thole 
recorded  by  the  Learned  Camden,  and  after  him  bySpeed,to  be  found  in 
this  IJland :  One  of  which, they  relate  to  be  on  the  Top  of  a  Mountain, 
by  the  fmall  Village  Kilken  in  Flintjhire  3  Maris  amulus  qui  fiatis  tempo - 
ribas  fuas  evomit  &  reforbet  Aquas  5  Which  at  certain  times  rifeth  and 
falleth  after  the  manner  of  the  Sea.  A  Second  in  Caermardenjhire, 
near  Caermarden ,  at  a  place  called  Cantred  Bichan  5  Qui  (  ut  feribit  Gi - 
raldus )  naturali  die  bis  undis  deficiens ,  &  toties  exuberans  ,  marinas 
imitatur  injlabilitates  ,  That  twice  in  four  and  twenty  hours  ebbing  and 
flowing ,  refembleth  the  unftable  motions  of  the  Sea*  The  Vhammena 
of  which  two  may  be  eafily  made  out,  by  fuppofing  the  Cavern 3  by  which 
they  are  fed  ,  to  arife  from  the  bottom  of  the  next  Sea*  A  Third,  is  a 
Well  upon  the  River  Ogmore  in  Glamor ganjhire,  and  near  unto  Newton,  of 
which  Camden  relates  himfelf  to  be  certified, by  a  Letter  from  a  Learned 
Friend  of  his  that  obferved  it.  Eons  abejl  hinc ,  &c.  The  Letter  is  a  little 
too  long  to  be  inferted3but  the  fubftance  is  this  5  That  this  Well  ebbs  and 
flows  quite  contrary  to  the  flowing  and  ebbing  of  the  Sea  in  thole  parts : 
for-  ’tis  almoft  empty  at  Full  Sea,  but  full  at  Low  water.  This  may  hap¬ 
pen  from  the  Channel  by  which  it  is  fupplied  ,  which  may  come  from  the 
bottom  of  a  Sea  very  remote  from  thole  parts ,  and  where  the  Tides  are 
much  differing  from  thofe  of  the  approximate  fhores.  A  Fourth,  lies  in 
Wejlmorland ,  near  the  River  Loder  5  Qui  injlar  Euripi  fepius  in  die  red • 
procantibus  undis  fluit  &  ref/uit ,  which  ebbs  and  flows  many  times  a  day* 
This  may  proceed  from  its  being  fupplyed  from  many  Channels ,  coming 
from  leveral  parts  of  the  Sea,  lying  lufficiently  diftant  afunder  to  have  the 
times  of  High-water  differing  enough  one  from  the  other  5  lo  as  that 
whenfoever  it  lhall  be  High  water  over  any  of  thofe  places,  where  thele 
Channels  begin,  it  lhall  likewife  be  fo  in  the  Well  5  but  this  is  but  a  fuppo-4 
fition, 

A  Seventh  Query  was.  Whether  the  diffolution  or  mixing  of  feveral  bo** 
dies,  whether  fluid  or  folid,with  laline  or  other  Liquors, might  not  partly 
be  attributed  to  this  Principle  of  the  congruity  of  thofe  bodies  and  their 
diflol vents }  As  of  Salt  in  Water, Metals  in  feveral  Menjiruums ,  Un&uous 
Gums  in  Oyls,  the  mixing  of  Wine  and  Water,  And  whether  preci¬ 
pitation  be  not  partly  made  from  the  lame  Principle  of  Incongruity  ?  I 
fay  partly,  becaule  there  are  in  fome  Dillblutions,fome  other  Caufes  con¬ 
current. 

I  lhall  laftly  make  a  much  more  feemingly  ftrange  and  unlikely  Query  5 
and  that  is,  Whether  this  Principle,  well  examined  and  explained,  may 
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not  be  found  a  co-efficient  in  the  moft  considerable  Operations  of  Na¬ 
ture  }  As  in  thofe  of  Heat, and  Light, and  confequently.of  Rarefaction  and 
Condenfation,  Hardnefs ,  and  Fluidnefs,  Ferfpicuity  and  Opacoufnefs, Refracti¬ 
ons  and  Colours ,  &c.  Nay,I  know  not  whether  there  may  be  many  things 
done  in  Nature,in  which  this  may  not  (  be  faid  to  )  have  a  Finger  ?  This 
I  have  in  fome  other  pafiages  of  this  Treatife  further  enquired  into  and 
(hewn,  that  as  well  Light  as  Heat  may  be  caufed  by  corrofion, which  is  ap¬ 
plicable  to  congruity, and  confequently  all  the  reft  will  be  but  fubfequents : 
In  the  mean  time  I  would  not  willingly  be  guilty  of  that  Error, which  the 
thrice  Noble  and  Learned  Verulam  juftly  takes  notice  of,  as  luch,and  calls 
Fhilofophi#  Genus  Empiricum ,  quod  in  paucorum  Experimentorum  Anguftiis 
&  Obfcuritate  fundatum  eji.  For  I  neither  conclude  from  one  fingle  Expe- 
riment,nor  are  the  Experiments  I  make  ufe  of, all  made  upon  one  Subjed  : 
Norwreft  I  any  Experiment  to  make  it  quadrare  with  any  preconceiv’d 
Notion.  But  on  the  contrary ,  I  endeavour  to  be  conversant  in  divers 
kinds  of  Experiments,  and  all  and  every  one  of  thofe  Trials,  I  make  the 
Standards  or  Touchftones,  by  which  I  try  all  my  former  Notions,  whether 
they  hold  out  in  weight,  and  mealure,and  touch,  &c.  For  as  that  Body  is 
no  other  then  a  Counterfeit  Gold ,  which  wants  any  one  of  the  Proprie¬ 
ties  of  Gold,  ( liich  as  are  the  Malleablenefs,  Weight,  Colour,  Fixtnefi 
in  the  Fire,Indiflolublenels  in  Aqua  fortis,and  the  like  )  though  it  has  all 
the  other  5  lb  will  all  thofe  Notions  be  found  to  be  falfe  and  deceitful, 
that  will  not  undergo  all  the  Trials  and  lefts  made  of  them  by  Experi¬ 
ments.  And  therefore  fuch  as  will  not  come  up  to  the  defired  Apex  of 
Perfedion ,  I  rather  wholly  rejed  and  take  new ,  then  by  piecing  and 
patching, endeavour  to  retain  the  old, as  knowing  fuch  things  at  beft  to  be 
but  lame  and  imperfed.  And  this  courfe  I  learned  from  Nature  5  whom 
we  find  negledful  of  the  old  Body,  and  luffering  its  Decaies  and  Infirmi¬ 
ties  to  remain  without  repair ,  and  altogether  follicitous  and  careful  of 
perpetuating  the  Species  by  new  Individuals.  And  it  is  certainly  the  moft 
likely  way  to  ered  a  glorious  Strudure  and  Temple  to  Nature ,  fuch  asfhe 
will  be  found  (  by  any  zealous  Votary  )  to  refide  in  $  to  begin  to  build  a 
new  upon  a  fure  Foundation  of  Experiments. 

But  to  digrels  no  further  from  the  confideration  of  the  Vh<enomeua, 
more  immediately  explicable  by  this  Experiment,  we  {half  proceed  to 
fhew,  That,  as  to  the  riling  of  Water  in  a  Filtre ,  the  realbn  of  it  will  be 
manifeft  to  him, that  does  take  notice,that  a  Filtre  is  conftituted  of  a  great 
number  of  lmall  long  folid  bodies ,  which  lie  lb  clofe  together,  that  the 
Air  in  its  getting  in  between  them ,  doth  lofe  of  its  prefiure  that  it  has  a- 
gainft  the  Fluid  without  them,  by  which  means  the  Water  or  Liquor  not 
finding  fo  ftrong  a  refiftance  between  them  as  is  able  to  counter-ballance 
the  preflure  on  its  fuperficies  without,  is  raifed  upward,  till  it  meet  with  a 
preffiire  of  the  Air  which  is  able  to  hinder  it.  And  as  to  the  Rifing  of 
Oyl,  melted  Tallow,  Spirit  of  Wine,  &c.  in  the  Week  of  a  Candle  or 
Lamp,  it  is  evident,  that  it  differs  in  nothing  from  the  former,  lave  only 
in  this,  that  in  a  Filtre  the  Liquor  delcends  and  runs  away  by  another 
part  5  and  in  the  Week  the  Liquor  is  difperfed  and  carried  away  by  the 
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Flame  5  fbmething  there  is  alcribable  to  the  Heat ,  for  that  it  may  rarifie 
the  more  volatil  and  fpirituous  parts  of  thofe  combuftible  Liquors,  and  fo 
being  made  lighter  then  the  Air,  it  may  be  protruded  upwards  by  that 
more  ponderous  fluid  body  in  the  Form  of  Vapours  5  but  this  can  be 
afcribed  to  the  afcenfion  of  but  a  very  little,and  moft  likely  of  that  on¬ 
ly  which  afcends  without  the  Week.  As  for  the  Riling  of  it  in  a  Spunge, 
Bread,Cotton;c^r.  above  the  foperficies  of  the  fubjacent  Liquor }  what 
has  been  faid  about  the  Filtre  (  if  considered  )  will  eahly  fuggeft  a 
realbn  ,  conlidering  that  all  thefe  bodies  abound  with  filial!  holes  or 
pores.  7 

From  this  fame  Principle  allb  (  viz.  the  unequal  prefjure  of  the  Air  a~ 
gainjl  the  unequal  Juperficies  of  the  water  )  proceeds  the  caufe  of  the  ac- 
ceflion  or  incurfion  of  any  floating  body  againft  the  lides  of  the  con¬ 
taining  Veflel ,  or  the  appropinquation  of  two  floating  bodies,  as  Bubbles , 
Corks ,  Sticks^  Straws ,  &c.  one  towards  another.  As  for  inftarice,  Take 
a  Glafs-jar,  fuch  as  A  B  in  the  feventh  Figure ,  and  filling  it  pretty  near  the 
top  with  water  ,  throw  into  it  a  fmall  round  piece  of  Cork ,  as  C,  and 
plunge  it  all  over  in  water ,  that  it  be  wet  ,  fo  as  that  the  water  may  rife 
up  by  the  lides  of  it, then  placing  it  any  where  upon  the  fuperficieS,  about 
an  inch, or  one  inch  and  a  quarter  from  any  fide,  and  you  (hall  perceive  it 
by  degrees  to  make  perpendicularly  toward  the  neareft  part  of  the  fide, 
and  the  nearer  it  approaches ,  the  fafter  to  be  moved,  the  teafon  of 
which  Phenomenon  will  be  found  no  other  then  this,  that  the  Air  has  a 


greater  preflure  againft  the  middle  of  the  Juperficies ,  then  it  has  againft 
thofe  parts  that  approach  nearer ,  and  are  contiguous  to  the  lides.  Now 
that  the  preflure  is  greater,  may  (  as  I  Shewed  before  in  the  explication 
of  the  third  Figure  )  be  evinced  from  the  flatting  of  the  water  in  the 
middle,  which  ariles  from  the  gravity  of  the  under  fluid :  for  fince,  as  I 
(hewed  before, if  there  were  no  gravity  in  the  under  fluid) or  that  it  were 
equal  to  that  of  the  upper  ,  the  terminating  Surface  would  be  Spherical , 
and  fince  it  is  the  additional  preflure  of  the  gravity  of  water  that  makes 
it  fo  flat, it  follows,  that  the  preflure  upon  the  middle  muft  be  greater  then 
towards  the  lides.  Hence  the  Ball  having  a  ftronger  preflure  againft  that 
fide  of  it  which  relpects  the  middle  of  the  Juperficies ,  then  againft  that 
which  relpe&s  the  approximate  fide  ,  muft  necefl'arily  move  towards  that 
part,  from  whence  it  finds  leaft  refiftance,  and  fo  be  accelerated ,  as  the  re- 
fiftance  decreafes.  Hence  the  more  the  water  is  raifed  under  that  part 
of  its  way  it  is  pafling  above  the  middle,  the  fafter  it  is  moved  :  And 
therefore  you  will  find  it  to  move  fafter  in  E  then  in  D,  and  in  D  then 
in  C.  Neither  could  I  find  the  floating  fubftance  to  be  moved  at  all,  un¬ 
til  it  were  placed  uponlome  part  of  the  Superficies  that  was  lenlibly  ele¬ 
vated  above  the  height  of  the  middle  part.  Now  that  this  may  be  the 
true  caufe,  you  may  try  with  a  blown  Bladder,  and  an  exa&ly  round  Ball 
upon  a  very  fmooth  fide  of  lome  pliable  body  ,  as  Horn  or  Quicksilver. 
For  if  the  Ball  be  placed  under  apart  of  the  Bladder  which  is  upon  one 
fide  of  the  middle  of  its  preflure  ,  and  you  prefs  ftrongly  againft  the 
Bladder, you  (hall  find  the  Ball  moved  from  the  middle  towards  the  fides* 

Having 
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Having  therefore  Ihewn  the  reafon  of  the  motion  of  any  float  towards 
the  fides,  the  reafon  of  the  incurfion  of  any  two  floating  bodies  will  eafi- 
ly  appear  :  For  the  rifing  of  the  water  againft  the  fides  of  either  of 
them,is  an  Argument  fufficient,to  (hew  the  preflure  of  the  Air  to  be  there 
lefs,then  it  is  further  from  it, where  it  is  not  lb  much  elevated  5  and  there¬ 
fore  the  reafon  of  the  motion  of  the  other  toward  it ,  will  be  the  lame  as 
towards  the  fide  of  the  Glafs  *  only  here  from  the  fame  reafon ,  they  are 
mutually  moved  toward  each  other ,  whereas  the  fide  of  the  Glafs  in  the 
former  remains  fixt.  If  alfo  you  gently  fill  the  Jar  fo  full  with  water* 
that  the  water  i protuberant  above  the  fides,  the  fame  piece  of  Cork  that 
before  did  haften  towards  the  fides ,  does  now  fly  from  it  as  faft  towards 
the  middle  of  the  Superficies  5  the  reafon  of  which  will  be  found  flo  o * 
ther  then  this,  that  the  preflure  of  the  Air  is  ftronger  againft  the  fides  of 
the  Superficies  G  and  H,  then  againft  the  middle  1 5  for  fince,  as  I  Ihewed 
before,  the  Principle  of  congruity  would  make  the  terminating  Surface 
Spherical ,  and  that  the  flatting  of  the  Surface  in  the  middle  is  from  the 
abatement  of  the  waters  preflure  outwards,  by  the  contrary  indeavour 
of  its  gravity  5  it  follows  that  the  preflure  in  the  middle  muft  be  lefs  then 
on  the  fides  5  and  therefore  the  confecution  will  be  the  fame  as  in  the 
former.  It  is  very  odd  to  one  that  confiders  not  the  reafon  of  it  *  to  fee 
two  floating  bodies  of  wood  to  approach  each  other, as  though  they  were 
indued  with  fome  magnetical  vigour  *  which  brings  into  my  mind  what  I 
formerly  tried  with  a  piece  of  Cork  or  fuch  like  body*  which  Ifo  order¬ 
ed,  that  by  putting  a  little  ftick  into  the  fame  water,  one  part  of  the  faid 
Cork  would  approach  and  make  toward  the  ftick,  whereas  another 
would  difoede  and  fly  away,nay  it  would  have  a  kind  of  verticity ,  fo  as 
that  if  the  * Equator  (  as  I  may  fo  fpeak  )  cf  the  Cork  were  placed  to¬ 
wards  the  ftick,  if  Jet  alone,  it  would  inftantly  turn  its  appropriate  Pole 
toward  it,and  then  run  a-tilt  at  it:and  this  was  done  only  by  taking  a  dry 
Cork,  and  wetting  one  fide  of  it  with  one  fmall  ftroak  5  for  by  this  means 
gently  putting  it  upon  the  water,  it  would  deprefs  the  foperficies  on  eve¬ 
ry  fide  of  it  that  was  dry ,  and  therefore  the  greateft  preflure  of  the  Air* 
being  near  thofe  fidescaufed  it  either  to  chafe  away, or  elfe  to  fly  off  from 
any  other  floating  body,  whereas  that  fide  only,  againft  which  the  water 
afoended,  was  thereby  able  toattrad. 

It  remains  only,  that  I  Ihould  determine  how  high  the  Water  or  other 
Liquor  may  by  this  means  be  raifed  in  a  fmaller  Pipe  above  the  Superfi¬ 
cies  of  that  without  it ,  and  at  what  height  it  may  be  foftained :  But  to 
determine  this,  will  be  exceeding  difficult,  unlefs  I  could  certainly  know 
how  much  of  the  Airs  preflure  is  taken  off  by  the  fmalnefs  of  fuch  and 
foch  a  Pipe, and  whether  it  may  be  wholly  taken  off, that  is, whether  there 
can  be  a  hole  or  pore  fo  fmall ,  into  which  Air  could  not  at  all  enter, 
though  water  might  with  its  whole  force  *  for  were  there  fiich ,  ’tis  mani- 
feft ,  that  the  water  might  rife  in  it  to  fome  five  or  fix  and  thirty  Englifh 
Foot  high.  I  know  not  whether  the  capillary  Pipes  in  the  bodies  of  fmall 
Trees,  which  we  call  their  Microjcopical pores  not  be  foch  *  and  whe¬ 

ther  the  congruity  of  the  fides  of  the  Pore  may  not  yet  draw  the  juyce 
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even  higher  then  the  Air  was  able  by  its  bare  prefliire  toraite  it For, 
Congruity  is  a  principle  that  not  only  unites  and  holds  a  body  joyned  to 
it,  but,  which  is  more,  attrads  and  draws  a  body  that  is  very  near  it,  and 
holds  it  above  its  ufual  height. 

And  this  is  obvious  even  in  a  drop  of  water  fufpended  under  any  Si-» 
milar  or  Congruous  body  :  For,befides  the  ambient  prefliire  that  helps  to 
keep  it  fuftein’d,  there  is  the  Congruity  of  the  bodies  that  are  contigu* 
ous.  This  is  yet  more  evident  in  Tenacious  and  Glutinous  bodies  3  fuch 
as  Gummous  Liquors,  Syrups,  Pitch,  and  Rofin  melted,  &c.  Tar,  Tur- 
pentine,  Ballbm,  Bird-lime,  &c.  for  there  it  is  evident,  that  the  Parts 
of  the  tenacious  body,  as  I  may  fo  call  it,  do  flick  and  adhere  fo  clote- 
ly  together,  that  though  drawn  out  into  long  and  very  (lender  Cylin¬ 
ders,  yet  they  will  not  eafily  relinquilh  one  another  3  and  this,  though 
the  bodies  be  aliquatenus  fluid,  and  in  motion  by  one  another  3  which, 
to  fuch  as  confider  a  fluid  body  only  as  its  parts  are  in  a  confuted  irregu¬ 
lar  motion,  without  taking  in  alfo  the  congruity  of  the  parts  one  among 
another,  and  incongruity  to  fome  other  bodies,  does  appear  not  alittle 
ftrange.  So  that  befides  the  incongruity  of  the  ambient  fluid  to  it,  we 
are  to  confider  alfo  the  congruity  of  the  parts  of  the  contein’d  fluid  one 
with  another. 

And  this  Congruity  ("that  I  may  here  a  little  further  explain  it )  is  both 
a  Tenaceous  and  an  Attradive  power  3  for  the  Congruity,  in  the  Vi-4 
brative  motions, may  be  the  caufe  of  all  kind  of  attradion,  not  only  Ele-4 
drical,  but  Magnetical  alfo,  and  therefore  it  may  be  alfo  of  Tenacity 
and  Glutinoufnels.  For,  from  a  perfed  congruity  of  the  motions  of  two 
diftant  bodies,  the  intermediate  fluid  particles  are  teparated  and  dro- 
ven  away  from  between  them,  and  thereby  thofe  congruous  bodies  are, 
by  the  incompaffing  mediums,  compelfd  and  forced  neerer  together  3 
wherefore  that  attradivenefs  muft  needs  be  ftronger,  when,  by  an  im¬ 
mediate  contad,  they  are  forc’d  to  be  exadly  the  fame :  As  I  (hew  more 
at  large  in  my  Theory  of  the  Magnet.  And  this  hints  to  me  the  reafon  of 
the  fufpenfion  of  the  Mercury  many  inches,  nay  many  feet,  above  the  ufo- 
al  ftation  of  30  inches.  For  the  parts  of  Quickcfdver ,  being  fo  very 
fimilar  and  congruous  to  each  other,  if  once  united,  will  not  eafily  (uffer 
a  divulfion :  And  the  parts  of  water,  that  were  any  wayes  heterogeneous- , 
being  by  cxantlation  or  rarefadion  exhaufted,  the  remaining  parts  being 
alfo  very  fimilar,  will  not  eafily  part  neither.  And  the  parts  of  the  Glals 
being  folid,  are  more  difficultly  disjoyn’d  3  and  the  water,  being  fome- 
what  fimilar  to  both,  is,  as  it  were,  a  medium  to  unite  both  the  Glafs  and 
the  Mercury  together.  So  that  all  three  being  united,  and  not  very  dite 
fimilar,  by  means  of  this  contad,  if  care  be  taken  that  the  Tube  in  e- 
reding  be  not  (hogged,  the  Quicksilver  will  remain  fufpended,  notwith- 
(landing  its  contrary  indeavour  of  Gravity ,  a  great  height  above  its  or¬ 
dinary  Station  3  but  if  this  immediate  Contad  be  removed,  either  by  a 
meer  feparation  of  them  one  from  another  by  the  force  of  a  (hog,  where¬ 
by  the  other  becomes  imbodied  between  them ,  and  licks  up  from  the 
furface  fome  agil  parts ,  and  fo  hurling  them  makes  them  air  3  or  elte 
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byfome  (mail  heterogeneous  agil  part  of  the  Water,  or  Air,  or  Quick- 
filver,  which  appears  like  a  bubble,  and  by  its  jumbling  to  and  fro  there  is 
made  way  for  the  heterogeneous  JEther  to  obtrude  it  felf  between  the 
Glafs  and  either  of  the  other  Fluids,  the  Gravity  of  Mercury  precipitates 
it  downward  with  very  great  violence  3  and  if  the  Veflel  that  holds  the 
reftagnating  Mercury  be  convenient,  the  Mercury  will  for  a  time  vibrate  to 
and  fro  with  very  large  reciprocations ,  and  at  laft  will  remain  kept  up  by 
the  preflure  of  the  external  Air  at  the  height  of  neer  thirty  inches.  And 
whereas  it  may  be  objefted,  that  it  cannot  be,  that  the  meer  imbodying 
of  the  JEther  between  thefe  bodies  can  be  the  caufe,fince  the  JEther  ha¬ 
ving  a  free  paffage  alwayes  ,  both  through  the  Pores  of  the  Glafs,  and 
through  thofe  of  the  Fluids ,  there  is  no  reafon  why  it  fhould  not  make  a 
reparation  at  all  times  whilft  it  remains  fufpended,  as  when  it  is  violently 
difijoyned  by  a  {hog.  To  this  I  anfwer ,  That  though  the  JEther  palles 
between  the  Particles,  that  is,  through  the  Pores  of  bodies,  fo  as  that  any 
chafme  or  feparation  being  made ,  it  has  infinite  paffages  to  admit  its  en¬ 
try  into  it,  yet  fuch  is  the  tenacity  or  attractive  virtue  of  Congruity,  that 
till  it  be  overcome  by  the  meer  ftrength  of  Gravity,  or  by  a  fhog  aflifting 
that  Conatus  of  Gravity,  or  by  an  agil  Particle,  that  is  like  a  leaver  agi¬ 
tated  by  the  &tber  3  and  thereby  the  parts  of  the  congruous  fubftances 
are  feparated  fb  far  afunder ,  that  the  ftrength  of  congruity  is  fb  far  wea¬ 
kened, as  not  to  be  able  to  reunite  them,  the  parts  to  be  taken  hold  of  be¬ 
ing  removed  out  of  the  attractive  Sphere,  as  I  may  fo  fpeak,  of  the  con¬ 
gruity  3  fuch,  I  fay,  is  the  tenacity  of  congruity,  that  it  retains  and  holds 
the  almoft  contiguous  Particles  of  the  Fluid ,  and  fuffers  them  not  to  be 
leparated,  till  by  meer  force  that  attractive  or  retentive  faculty  be  over¬ 
come  ;  But  the  feparation  being  once  made  beyond  the  Sphere  of  the 
attradive  aCtivity  of  congruity ,  that  virtue  becomes  of  no  effeCt  at  all, 
but  the  Mercury  freely  falls  downwards  till  it  meet  with  a  refiftance  from 
the  preflure  of  the  ambient  Air,  able  to  refill  its  gravity,  and  keep  it  for¬ 
ced  up  in  the  Pipe  to  the  height  of  about  thirty  inches* 

Thus  have  I  gently  raifed  a  Steel  pendulum  by  a  Loadftone  to  a  great 
Angle, till  by  the  fhaking  of  my  hand  I  have  chanced  to  make  a  fepara¬ 
tion  between  them,  which  is  no  fooner  made,  but  as  if  the  Loadftone  had 
retained  no  attractive  virtue,  the  Pendulum  moves  freely  from  it  towards 
the  other  fide.  So  vaft  a  difference  is  there  between  the  attractive  vir- 
tue  of  the  Magnet  when  it  aCts  upon  a  contiguous  and  upon  a  disjoyned 
body :  and  much  more  muft  there  be  between  the  attractive  virtues  of 
congruity  upon  a  contiguous  and  disjoyned  body  3  and  in  truth  the  attra¬ 
ctive  virtue  is  fo  little  upon  a  body  disjoyned,  that  though  I  have  with  a 
Microfcope  obferved  very  diligently,  whether  there  were  any  extraordi¬ 
nary  protuberance  on  the  fide  of  a  drop  of  water  that  was  exceeding  neer 
to  the  end  of  a  green  flick,  but  did  not  touch  it,  I  could  not  perceive  the 
leaft3  though  I  found,  that  as  foon  as  ever  ittoucht  it  the  whole  drop 
would  prefently  unite  it  felf  with  it  3  fo  thatitfeems  an  abfolute  con- 
taCt  is  requifite  to  the  exercifing  of  the  tenacious  faculty  of  congruity. 
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Obferv.  VII.  Of  Come  Phenomena  of  Glafs  drops. 
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Hp  Hefe  Glafs  Drops  are  fmall  [parcels  of  coarfe  green  Glafs  taken  out  of 
JL  the  Pots  that  contain  the  Metal  (  as  they  call  it )  in  fufion,  upon  the 
end  of  an  Iron  Pipe  5  and  being  exceeding  hot,  and  thereby  of  a  kind  of 
Iluggilh  fluid  Confidence,  are  differed  to  drop  from  thence  into  a  Bucket 
of  cold  Water,  and  in  it  to  lye  till  they  be  grown  fenfibly  cold. 

Some  of  thefe  I  broke  in  the  open  air ,  by  flapping  off  a  little  of  the 
fmall  ftem  with  my  fingers,  others  by  crufhing  it  with  a  fmall  pair  of  Ply- 
ers  j  which  I  had  no  fooner  done ,  then  the  whole  bulk  of  the  drop  flew 
violently,  with  a  very  brisk  noife,  into  multitudes  of  fmall  pieces,  fome  of 
which  were  as  fmall  as  duft,  though  in  fome  there  were  remaining  pieces 
pretty  large, without  any  flaw  at  all, and  others  very  much  flaw'd,  which 
by  rubbing  between  ones  fingers  was  eafily  reduced  to  dull:  5  thefe  di- 
fperfed  every  way  fo  violently  ,  that  fome  of  them  pierced  my  skin.  I 
could  not  find,either  with  my  naked  Eye, or  a  Microfiope ,  that  any  of  the 
broken  pieces  were  of  a  regular  figure, nor  any  one  like  another,  but  for 
the  mod  part  thole  that  flaw’d  off  in  large  pieces  were  prettily  bran¬ 
ched. 

The  ends  of  others  of  thefe  drops  I  nipt  off  whild  all  the  bodies  and 
ends  of  them  lay  buried  under  the  water, which,  like  the  former,  flew  all 
to  pieces  with  as  brisk  a  noife,  and  as  drong  a  motion. 

Others  of  thefe  I  tried  to  break,  by  grinding  away  the  blunt  end,  and 
though  I  took  a  feemingly  good  one ,  and  had  ground  away  neer  two 
thirds  of  the  Ball,  yet  would  it  not  fly  to  pieces,  but  now  and  then  fome 
fmall  rings  of  it  would  fnap  and  fly  off,  not  without  a  brisk  noife  and 
quick  motion,leaving  the  Surface  of  the  drop  whence  it  flew  very  pretti¬ 
ly  branched  or  creafed ,  which  was  eafily  difcoverable  by  the  Microfiope. 
This  drop,after  I  had  thus  ground  it,  without  at  all  impairing  the  remnant 
that  was  not  ground  away,  I  caufed  to  fly  immediately  all  into  fand  upon 
the  nipping  off  the  very  tip  of  its  flender  end. 

Another  of  thefe  drops  I  began  to  grind  away  at  the  fmaller  end  ,  but 
had  not  worn  away  on  the  ftone  above  a  quarter  of  an  inch  before  the 
whole  drop  flew  with  a  brisk  crack  into  fand  or  fmall  duft  5  nor  would 
it  have  held  fo  long  ,  had  there  not  been  a  little  flaw  in  the  piece  that  I 
ground  away,  as  I  afterwards  found. 

Several  others  of  thefe  drops  I  covered  over  with  a  thin  but  Very  tuff 
skin  of  Icthyocolia ,  which  being  very  tough  and  very  tranfparent,was  the 
moft  convenient  fubftance  for  thefe  tryals  that  I  could  imagine,  having 
dipt, I  fay,  feveral  of  thefe  drops  in  this  tranfparent  Glue  whilft  hot ,  and 
fuffering  them  to  hang  by  a  firing  tied  about  the  end  of  them  till  they 
were  cold,  and  the  skin  pretty  tough  3  then  wrapping  all  the  body  of  the 
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drop  ( leaving  out  only  the  very  tip  )  in  fine  hippie  Kids-leather  very 
clofely,!  nipped  off  the  finall  top,  and  found,  as  I  expefred,  that  notwith- 
ftanding  this  skin  of  Glue ,  and  the  clofe  wrapping  up  in  Leather ,  upon 
the  breaking  of  the  top,  the  drop  gave  a  crack  like  the  reft,  and  gave  my 
hand  a  pretty  brisk  impulfe:  but  yet  the  skin  and  leather  was  fo  ftrong  as 
to  keep  the  parts  from  flying  out  of  their  former  pofture  $  and,  the  skin 
being  tranfparent ,  I  found  that  the  drop  retained  exadly  its  former  fi¬ 
gure  and  polilh,  but  was  grown  perfectly  opacous  and  all  over  flaw’d,  all 
thofe  flaws  lying  in  the  manner  of  rings,  from  the  bottom  or  blunt  end,  to 
the  very  top  or  finall  point.  And  by  fe  veral  examinations  with  a  Micro - 
[cope,  of  feveral  thus  broken,  I  found  the  flaws,  both  within  the  body  of 
the  drop,  and  on  the  outward  furface,  to  lye  much  in  this  order. 

Let  A  B  in  the  Figure  X  of  the  fourth  Scheme  reprefent  the  drop  cafed 
over  with  Mhyocolla  or  ifwglafs, and  (  by  being  ordered  as  is  before  pre- ' 
fcribed  )  crazed  or  flawed  into  pieces,  but  by  the  skin  or  cafe  kept  in  its 
former  figure ,  and  each  of  its  flawed  parts  preferved  exactly  in  its  due 
pofture  j  the  outward  appearance  of  it  lomewhat  plainly  to  the  naked 
eye,  but  much  more  conspicuous  if  viewed  with  a  fmall  Ien  ,s  appeared 
much  after  this  ftiape.  That  is ,  the  blunt  end  B  for  a  pretty  breadth, 
namely ,  as  far  as  the  Ring  C  C  C  feemed  irregularly  flawed  with  divers 
clefts,  which  all  feemed  to  tend  towards  the  Center  of  it,  being,  as  I  af¬ 
terwards  found  ,  and  fhall  anon  (hew  in  the  description  of  the  figure  Y, 
the  Balls,  as  it  were,  of  a  Cone,  which  was  terminated  a  little  above  the 
middle  of  the  drop ,  all  the  reft  of  the  Surface  from  C  C  C  to  A  was 
flawed  with  an  infinite  number  of  fmall  and  parallel  Rings,  which  as  they 
were  for  the  moft  part  very  round  ,  lo  were  they  very  thick  and  clofe 
together,  but  were  not  fo  exactly  flaw’d  as  to  make  a  perfeft  Ring ,  but 
each  circular  part  was  by  irregular  cracks  flawed  likewife  into  multitudes 
of  irregular  flakes  or  tiles  5  and  this  order  was  obferved  likewife  the 
whole  length  of  the  neck, 

Now  though  I  could  not  lo  exa&ly  cut  this  conical  Body  through  the 
Axis,  as  is  reprefented  by  the  figure  Y  $  yet  by  anatomizing,  as  it  were, 
of  feveral,  and  taking  notice  of  divers  particular  circumftances,  I  was  in¬ 
formed,  that  could  I  have  artificially  divided  a  flaw’d  drop  through  the 
Axis  or  Center ,  I  Ihould  with  a  Microfcope  have  found  it  to  appear  much 
of  this  form ,  where  A  fignifies  the  Apex ,  and  B  the  blunt  end,  C  C  the 
Cone  of  the  Balls,  which  is  terminated  at  T  the  top  or  end  of  it ,  which 
feems  to  be  the  very  middle  of  the  blunt  end  in  which,  not  only  the  co¬ 
nical  body  of  the  Balls  C  C  is  terminated,  but  as  many  of  the  parts  of  the 
drop  as  reach  as  high  as  D  D. 

And  it  feemed  to  be  the  head  or  beginning  of  a  Pith,  as  it  were,  or  a 
a  part  of  the  body  which  feemed  more  fpungy  then  the  reft ,  and  much 
more  irregularly  flawed,  which  from  T  afeended  by  E  E,  though  lefs  vi- 
fible,  into  the  imall  neck  towards  A.  The  Grain,  as  it  were,  of  all  the 
flaws,  that  from  all  the  outward  Surface  A  DC  CD  A,  was  much  the 
fame,as  is  reprefented  by  the  black  ftrokes  that  meet  in  the  middle  D  T, 
DT,DE,DE,  eV. 
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Not  is  this  kind  of  Grain ,  as  I  may  call  it,  peculiar  to  Glafs  drops  thus 
quenched  5  for  (  not  to  mention  Coper as-Jlones ,  and  divers  other  Mat- 
chafites  and  Minerals  ,  which  I  have  often  taken  notice  of  to  be  in  the 
very  fame  manner  flaked  or  grained,  with  a  kind  of  Pith  in  the  middle  ) 
I  have  obferved  the  lame  in  all  manner  of  caft  Iron  ,  especially  the  coar- 
fer  fort,  fuch  as  Stoves,  and  Furnaces,  and  Backs,  and  Pots  are  made  of  ,• 
For  upon  the  breaking  of  any  of  thofe  Subftances  it  is  obvious  to  ob- 
ferve ,  how  from  the  out-fides  towards  the  middle .  there  is  a  kind  of 
Radiation  or  Grain  much  refembling  this  of  the  Glafs-drop^  but  this 
Grain  is  moft  confpicuous  in  Iron-bullets ,  if  they  be  broken :  the  fame 
Thcenometoa  may  be  produced  by  calling  regulus  of  Antimony  into 
a  Bullet-mold,  as  alfo  with  Glafs  of  Antimony ,  or  with  almoft  any  fuch 
kind  of  Vitrified  Jubfiance ,  either  caft  into  a  cold  Mold  or  poured  into 
Water. 

Others  of  thefe  Drops  I  heat  red  hot  in  the  fire, and  then  fullered  them 
to  cool  by  degrees.  And  thefe  I  found  to  have  quite  loft  all  their  fulmi¬ 
nating  or  flying  quality,  as  alfo  their  hard,  brittle  and  fpringy  texture  5 
and  to  emerge  of  a  much  fofter  temper,  and  much  eafier  to  be  broken  of 
inapt  with  ones  finger^but  its  ftrong  and  brittle  quality  was  quite  deftroy- 
ed,  and  it  feemed  much  of  the  fame  confidence  with  other  green  Glafs 
well  nealed  in  the  Oven. 

The  Figure  and  bignels  of  thefe  for  the  moft  part  was  the  fame  with 
that  of  the  Figure  Z  5  that  is, all  the  furface  of  them  was  very  fmooth  and 
polilht,and  for  the  moft  part  round ,  but  very  rugged  or  knobbed  about 
D,  and  all  the  length  of  the  ftem  was  here  and  there  pitted  or  flatted. 
About  D,  which  is  at  the  upper  part  of  the  drop  under  that  fide  of  the 
ftem  which  is  concave ,  there  uliially  was  made  Ibme  one  or  more  little 
Hillocks  or  Prominences.  The  drop  it  felf,  before  it  be  broken,  appears 
very  tranfparent,  and  towards  the  middle  of  it,  to  be  very  full  of  fmall 
Bubbles,  of  fome  kind  of  aerial  fubftance,  which  by  the  refra&ion  of  the 
outward  furface  appear  much  bigger  then  really  they  are  5  and  this  may 
be  in  good  part  removed,  by  putting  the  drop  under  the  furface  of  clear 
Water,  for  by  that  means  moft  part  of  the  refraftion  of  the  convex  Sur¬ 
face  of  the  drop  is  deftroyed ,  and  the  bubbles  will  appear  much  fmallen 
And  this,  by  the  by,  minds  me  of  the  appearing  magnitude  of  th eaper* 
ture  of  the  iris^  or  pupil  of  the  eye,  which  though  it  appear,  and  be  thereJ 
fore  judged  very  large ,  is  yet  not  above  a  quarter  of  the  bignels  it  ap¬ 
pears  of,  by  the  lenticular  refraction' of  the  Cornea. 

The  caufe  of  all  which  vh<cnomena  I  imagine  to  be  no  other  then  this. 
That  the  Parts  of  the  Glafs  being  by  the  exceflfve  heat  of  the  fire  kept 
off  and  feparated  one  from  another,  and  thereby  put  into  a  kind  of  Hug— 
gifh  fluid  confidence ,  are  luffered  to  drop  off  with  that  heat  or  agitation 
remaining  in  them,  into  cold  Water  5  by  which  means  the  outfidesof  the 
drop  arc  prefently  cool’d  and  crujled ,  and  are  thereby  made  of  a  loole 
texture, becaufe  the  parts  of  it  have  not  time  to  fettle  themlelves  leifurely 
together  ,  and  fo  to  lie  very  clofe  together :  And  the  innermoft  parts  of 
the  drop,  retaining  ftill  much  of  their  former  heat  and  agitations,  remain 
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of  a  loofe  texture  alfo, and, according  as  the  cold  ftrikes  inwards  from  the 
bottom  and  fides,  are  quenched,  as  it  were,  and  made  rigid  in  that  very 
pofture  wherein  the  cold  finds  them.  For  the  parts  of  th e  cruft  being 
already  hardened  ,  will  not  fuffer  the  parts  to  fhrink  any  more  from  the 
outward  Surface  inward  5  and  though  it  fhrink  a  little  by  reafon  of  the 
fmall  parcels  of  fome  Aerial  lubftances  difperfed  through  the  matter  of 
the  Glals,  yet  that  isnotneer  fomuch  as  it  appears  (  as  I  juft:  now  hint¬ 
ed  nor  if  it  were, would  it  be  fufficient  for  to  confolidate  and  condenfe 
the  body  of  Glals  into  a  tuff'  and  dole  texture ,  after  it  had  been  lo  ex- 
ceffively  rarified  by  the  heat  of  theglals-Furnace. 

But  that  there  may  be  fuch  an  expanfion  of  the  aerial  fubftance  con¬ 
tained  in  thofe  little  blebbs  or  bubbles  in  the  body  of  the  drop ,  this  fol¬ 
lowing  Experiment  will  make  more  evident. 

Take  a  fmall  Glals-Cane  about  a  foot  long ,  leal  up  one  end  of  it  her - 
metically^ then  put  in  a  very  fmall  bubble  of  Glals,  almoft  of  thefhape  of 
an  Eflence-viol  with  the  open  mouth  towards  the  fealed  end  ,  then  draw 
out  the  other  end  of  the  Pipe  very  fmall, and  fill  the  whole  Cylinder  with 
water ,  then  let  this  Tube  by  the  Fire  till  the  Water  begin  to  boyl ,  and 
the  Air  in  the  bubble  be  in  good  part  rarified  and  driven  out ,  then  by 
lucking  at  the  fmalling  Pipe,  more  of  the  Air  or  vapours  in  the  bubble 
may  be  fuck'd  out ,  lo  that  it  may  fink  to  the  bottom  5  when  it  is  funk  to 
the  bottom,in  the  flame  of  a  Candle, or  Lamp,nip  up  the  flender  Pipe  and 
let  it  cool :  whereupon  it  is  obvious  to  obferve,  firft,  that  the  Water  by 
degrees  will  fubfide  and  Ihrink  into  much  lels  room :  Next,  that  the  Air 
or  vapours  in  the  Glafs  will  expand  themfelves  fo,  as  to  buoy  up  the  little 
Glals;  Thirdly,  that  all  about  the  infide  of  the  Glals-pip#  there  will  ap¬ 
pear  an  infinite  number  of  fmall  bubbles, which  as  the  Water  grows  colder 
and  colder  will  fwell  bigger  and  bigger,  and  many  of  them  buoy  them¬ 
felves  up  and  break  at  the  top. 

From  this  Difceding  of  the  heat  in  Glals  drops, that  is,  by  the  quenching 
or  cooling  Irradiations  propagated  from  the  Surface  upwards  and  in¬ 
wards,  by  the  lines  C  T,  CT,  DT,DE,(^c.  the  bubbles  in  the  drop 
have  room  to  expand  themfelves  a  little,  and  the  parts  of  the  Glals  con¬ 
tract  themfelves  5  but  this  operation  being  too  quick  for  the  lluggilh  parts 
of  the  Glals,  the  contraction  is  performed  very  unequally  and  irregularly, 
and  thereby  the  Particles  of  the  Glafs  are  bent,  fome  one  way,  and  lorne 
another,  yet  fo  as  that  molt  of  them  draw  towards  the  Pith  or  middle 
T  E  E  E,  or  rather  from  that  outward :  fo  that  they  cannot  extricate  or 
unbend  themfelves,  till  fome  part  of  T  E  E  E  be  broken  and  loofened, 
for  all  the  parts  about  that  are  placed  in  the  manner  of  an  Arch ,  and  fo 
till  their  hold  at  T  EE  E  be  loofened  they  cannot  fly  afunder,  but  up¬ 
hold,  and  Ihelter,  and  fix  each  other  much  like  the  ftones  in  a  Vault, 
where  each  ftone  does  concurre  to  the  ftability  of  the  whole  Fabrick, 
and  no  one  ftone  can  be  taken  away  but  the  whole  Arch  falls.And  where- 
fbever  any  of  thofe  radiating  wedges  D  T  Qy&c.  are  removed,  which 
are  the  component  parts  of  this  Arch, the  whole  Fabrick  presently  falls  to 
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pieces}  for  all  the  Springs  of  the  feveral  parts  are  fet  at  liberty,  which 
immediately  extricate  themfelves  and  fiy  afunder  every  way  }  each  part 
by  its  fpring  contributing  to  the  darting  of  it  felf  and  feme  other  contigu¬ 
ous  part.  But  if  this  drop  be  heat  fb  hot  as  that  the  parts  by  degrees  can 
unbend  themfelves,  and  be  fettled  and  annealed  in  that  pofture  ,  and  be 
then  fiiffered  gently  to  fubfide  and  cool }  The  parts  by  this  nealing  lo- 
fing  their  fpringinefs ,  conftitute  a  drop  of  a  more  loft  but  lefs  brittle  tex¬ 
ture, and  the  parts  being  not  at  all  under  a  flexure,  though  any  part  of  the 
middle  or  Pith  T  E  E  E  be  broken, yet  will  not  the  drop  at  all  fly  to  pieces 
as  before. 

This  Conjedfure  of  mine  I  fhall  indcavour  to  make  out  by  explain¬ 
ing  each  particular  Aflertion  with  analogous  Experiments :  The  Afiertions 

are  thefe. 


Firft ,  That  the  parts  of  the  Glafs ,  WhilfT  in  a  fluid  Confidence  and 
hot ,  are  more  rarified ,  or  take  up  more  room ,  then  when  hard  and 

cold. 

Secondly  ,  That  the  parts  of  the  drop  do  fuffer  a  twofold  contra¬ 
ction. 

Thirdly  ,  That  the  dropping  or  quenching  the  glowing  metal  in  the 
Water  makes  it  of  a  hard,  fpringing,  and  rarified  texture. 

Fourthly  ,  That  there  is  a  flexion  or  force  remaining  upon  the  parts 
of  the  Glad  thus  quenched ,  from  which  they  indeaVour  to  extricate 
themfelves. 

Fifthly,  That  the  Fabritk  of  the  drop,  that  is  able  to  hinder  the  parts 
from  extricating  themfelves,  is  analogus  to  that  of  an  Arch. 

Sixthly5  That  the  fudden  flying  afunder  of  the  parts  proceeds  from 
their  fpringinefs. 

Seventhly,  That  a  gradual  heating  and  cooling  does  anneal  or  reduce 
the  parts  of  Glafs  to  a  texture  that  is  more  loofe ,  and  ealilier  to  be  bro¬ 
ken,  but  not  fo  brittle. 


That  the  firft:  of  thefe  is  tfue  may  be  gathered  from  this,  That  Heat  if 
a  property  of  a  body  atifing  from  the  motion  or  agitation  of  its  parts  }  and 
therefore  whatever  body  is  thereby  toucht  muff  neceflarily  receive  fome 
part  of  that  motion.whereby  its  parts  will  be  fhaken  and  agitated,  and  fo 
by  degrees  free  and  extricate  themfelves  from  one  another  ,  and  each 
part  fo  moved  does  by  that  motion  exert  a  conatus  of  protruding  and  dip 
placing  all  the  adjacent  Particles.  Thus  Air  included  in  a  vefiel,  by  be¬ 
ing  heated  will  burft  it  to  pieces.  Thus  have  I  broke  a  Bladder  held 
over  the  fire  in  my  hand,  with  fuch  a  violence  and  noife  ,  that  it  almoft 
made  me  deaf  for  the  prefent,and  much  furpafl'ed  the  noife  of  a  Musket: 
The  like  have  I  done  by  throwing  into  the  fire  final!  glafs  Bubbles  her¬ 
metically  fealed ,  With  a  little  drop  of  Water  included  in  them.  Thus 
Water  alfo,orany  other  Liquor,included  in  a  convenient  vefiefby  being 
warmed  ,  manifefily  expands  it  felf  with  a  very  great  violence ,  fbasto 
break  the  ftrongeft  vefiel,  if  when  heated  it  be  narrowly  imprifbned  in  it; 


This 
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This  is  very  manifeft  by  the  fealedThermomters ,  which  I  have,  by  feve- 
ral  tryals,  at  laft  brought  to  a  great  certainty  and  tenderneis :  for  I  have 
made  fome  with  Items  above  four  foot  long ,  in  which  the  expanding  Li¬ 
quor  would  fo  far  vary,as  to  be  very  neer  the  very  top  in  the  heat  of  Sum¬ 
mer,  and  prety  neer  the  bottom  at  the  coldeft  time  of  the  Winter.  The 
Stems  I  ufe  for  them  are  very  thick, ftraight, and  even  Pipes  of  Glafs,with 
a  very  fmall  perforation ,  and  both  the  head  and  body  I  have  made  on 
purpofe  at  the  Glafs-houfe ,  of  the  fame  metal  whereof  the  Pipes  are 
drawn :  thefe  I  can  eafily  in  the  flame  of  a  Lamp,  urged  with  the  blaft  of 
a  pair  of  Bellows,  feal  and  clofe  together,  fo  as  to  remain  very  firm,  clofe 
and  even  5  by  this  means  I  joyn  on  the  body  firftjand  then  fill  both  it  and 
a  part  of  the  Item,  proportionate  to  the.  length  of  the  ftem  and  the 
warmth  of  the  feafon  I  fill  it  in, with  the  belt  rectified  Spirit  of  Wine  high¬ 
ly  tingd  with  the  lovely  colour  of  Cocheneel ,  which  I  deepen  the  more 
by  pouring  lome  drops  of  common  Spirit  of  Urine ,  which  muftnotbe 
too  well  re&ified  ,  becaufe  it  will  be  apt  to  make  the  Liquor  to  curdle 
and  flick  in  the  fmall  perforation  of  the  ftem.  This  Liauor  I  have  upon 
tryal  found  the  moft  tender  of  any  fpirituous  Liquor, and  thofe  are  much 
more  fenfibly  afte&ed  with  the  variations  of  heat  and  cold  then  other  more 
flegmatick  and  ponderous  Liquors,  and  as  capable  of  receiving  a  deep 
tinfrure,  and  keeping  it,as  any  Liquor  whatfoever  5  and  (  which  makes 
it  yet  more  acceptable  )  is  not  liibjeft  to  be  frozen  by  any  cold  yet 
known.  When  I  have  thus  filled  it, l  can  very  eafily  in  the foremention- 
ed  flame  of  a  Lamp  feal  and  joyn  on  the  head  of  it. 

Then,  for  graduating  the  ftem,  I  fix  that  for  the  beginning  of  my  di¬ 
vision  where  the  furface  of  the  liquor  in  the  ftem  remains  when  the 
ball  is  placed  in  common  diftilled  water,  that  is  fo  cold  that  it  juft  begins 
to  freeze  and  (hoot  into  flakes  5  and  that  mark  I  fix  at  a  convenient  place 
of  the  ftem,  to  make  it  capable  of  exhibiting  very  many  degrees  of  cold, 
below  that  which  is  requifite  to  freeze  water :  the  reft  of  my  divifions, 
both  above  and  below  this  (which  I  mark  with  a  [cf]  or  nought )  I  place 
according  to  the  Degrees  of  Expandon ,  or  Contratfion  ol  the  Liquor  in 
proportion  to  the  bulk  it  had  when  it  indur’d  the  newly  mention  d  freez¬ 
ing  cold.  And  this  may  be  very  eafily  and  accurately  enough  done  by 
this  following  way  ^  Prepare  a  Cylindrical  veflel  of  very  thin  plate  Brafs 
or  Silver,  A  B  C  D  of  the  figure  Z  5  the  Diameter  A  B  of  whofe  cavity 
let  be  about  two  inches,  and  the  depth  B  C  the  lame  5  let  each  end  be 
cover’d  with  a  flat  and  fmooth  plate  of  the  lame  fubftance,  clofely  loder  d 
on,  and  in  the  midft  of  the  upper  cover  make  a  pretty  large  hole  E  F, 
about  the  bignefs  of  a  fifth  part  of  the  Diameter  of  the  other  5  into  this 
faften  very  well  with  cement  a  ftraight  and  even  Cylindrical  pipe  of Glals, 
EFG  H,  the  Diameter  of  whofe  cavity  let  be  exactly  one  tenth  of  the 
Diameter  of  the  greater  Cylinder.  Let  this  pipe  be  mark’d  at  G  H  with 
a  Diamant,  fo  that  G  from  E  may  be  diftant  juft  two  inches,  or  the  fame 
height  with  that  of  the  cavity  of  the  greater  Cylinder,  then  divide  the 
length  E  G  exa&ly  into  10  parts,  fo  the  capacity  of  the  hollow  of  each 
of  thele  divifions  will  be  ^  part  of  the  capacity  of  the  greater  Cylin- 
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der.  This  veflel  being  thus  prepared,  the  way  of  marking  and  gradu¬ 
ating  the  Thermometers  may  be  very  eafily  thus  performed  : 

Fill  this  Cylindrical  veflel  with  the  fame  liquor  wherewith  the  Ther* 
mo  meters  are  fill’d,  then  place  both  it  and  the  Thermometer  you  are  to 
graduate ,  in  water  that  is  ready  to  be  frozen,  and  bring  the  furface  of  the 
liquor  in  the  Thermometer  to  the  firft  marke  or  [o]>  then  lb  proportion 
the  liquor  in  the  Cylindrical  Veflel,  that  the  furface  of  it  may  juft  be  at 
the  lower  end  of  the  Irnall  glals-Cylinder  }  then  very  gently  and  gradu¬ 
ally  warm  the  water  in  which  both  the  Thermometer  and  this  Cylindrical 
veflel  ftand,  and  as  you  perceive  the  ting’d  liquor  to  rife  in  both  Items* 
with  the  point  of  a  Diamond  give  feveral  marks  on  the  Item  of  the  Ther* 
mometer  at  thofe  places,  which  by  comparing  the  expanfion  in  both 
Stems ,  are  found  to  correfpond  to  the  divifions  of  the  cylindrical  vellel, 
and  having  by  this  means  marked  fome  few  of  thefe  divifions  on  the 
Stem ,  it  will  be  very  eafie  by  thefe  to  mark  all  the  reft  of  the  Stem, 
and  accordingly  to  aflign  to  every  divifion  a  proper  character. 

A  Thermometer ,  thus  marked  and  prepared,  will  be  the  fitted  Inftru- 
ment  to  make  a  Standard  of  heat  and  cold  that  can  be  imagined.  For 
being  fealed  up,  it  is  not  at  all  lubjeft  to  variation  or  wafting,  nor  is  it  lia¬ 
ble  to  be  changed  by  the  varying  preffure  of  the  Air ,  which  all  other 
kind  of  Thermometers  that  are  open  to  the  Air  are  liable  to.  But  to  pro¬ 
ceed. 

This  property  of  Expanfion  with  Heat,  and  Contra&ion  with  Cold,  is 
not  peculiar  to  Liquors  only,  but  to  all  kind  of  folidBodies  alfo,  efpeci- 
ally  Metals,  which  will  more  manifeftly  appear  by  this  Experiment. 

Take  the  Barrel  of  a  Stopcock  of  Brafs,  and  let  the  Key,  which  is  well 
fitted  to  it,be  riveted  into  it,fo  that  it  may  llip, and  be  eafily  turned  round, 
then  heat  this  Cock  in  the  fire,  and  you  will  find  the  Key  fo  fwollen,  that 
you  will  not  be  able  to  turn  it  round  in  the  Barrel  5  but  if  it  be  differed 
to  cool  again,  as  fbon  as  it  is  cold  it  will  be  as  movable,  and  as  eafie  to  be 
turned  as  before. 

This  Quality  is  alfo  very  obfervable  in  Lead,  Tin ,  silver ,  Antimony , 
Vitch,Rofw,Bees-it>ax£utter, and  the  like}  all  which, if  after  they  be  melted 
you  fuffer  gently  to  cool ,  you  (hall  find  the  parts  of  the  upper  Surface 
to  fubfide  and  fall  inwards ,  lofing  that  plumpnefs  and  fmoothnefs  it  had 
whilft  in  fiifion.  The  like  I  have  alfo  obferved  in  the  cooling  of  Glafi 
of  Antimony ,  which  does  very  neer  approach  the  nature  of  Glals, 

But  becaufo  thefe  are  all  Examples  taken  from  other  materials  then 
Glals, and  argue  only,  that  poflibly  there  may  be  the  like  property  alfo  in 
Glafs,  not  that  really  there  is  ,  we  fhall  by  three  or  four  Experiments  in- 
deavour  to  manifeft  that  alfo. 

And  the  Firft  is  an  Obfervation  that  is  very  obvious  even  in  thefe  very 
drops,to  wit,that  they  are  all  of  them  terminated  with  an  unequal  or  ir¬ 
regular  Surface  .  efpecially  about  the  lmaller  part  of  the  drop ,  and  the 
whole  length  of  the  ftem ,  as  about  D,  and  from  thence  to  A,  the  whole 
Surface ,  which  would  have  been  round  if  the  drop  had  cool’d  leifurely, 
is,  by  being  quenched  haftily,very  irregularly  flatted  and  pitted  }  which 
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I  fuppofe  proceeds  partly  from  the  Waters  unequally  cooling  and  preff 
fing  the  parts  of  the  drop,  and  partly  from  the  felf-contra&ing  or  fubfi- 
ding  quality  of  the  fubftance  of  the 'Glafs:  For  the  vehemency  of  the 
heat  of  the  drop  caufes  fuch  fudden  motions  and  bubbles  in  the  cold  Wa- 
ter,that  fome  parts  of  the  Water  bear  more  forcibly  againft  one  part  then 
againft  another  ,  and  confequently  do  more  fuddenly  cool  thofe  parts  to 
which  they  are  contiguous. 

A  Second  Argument  may  be  drawn  from  the  Experiment  of  cutting 
Glades  with  a  hot  Iron.  For  in  that  Experiment  the  top  of  the  Iron 
heats,  and  thereby  rarifies  the  parts  of  the  Glafs  that  lie  juft  before  the 
crack ,  whence  each  of  thofe  agitated  parts  indeavouring  to  expand  its 
felf  and  get  elbow-room,  thrufts  off  all  the  reft  of  the  contiguous  parts, 
and  confequently  promotes  the  crack  that  was  before  begun. 

A  Third  Argument  may  be  drawn  from  the  way  of  producing  a  crack 
in  a  found  piece  or  plate  of  Glafs,  which  is  done  two  wayes,  either  Firft, 
by  fuddenly  heating  a  piece  of  Glafs  in  one  place  more  then  in  another. 
And  by  this  means  Chymijls  ufually  cut  off  the  necks  of  Glafs-bodies, 
by  two  kinds  of  Inftruments ,  either  by  a  glowing  hot  round  Iron-Ring, 
which  juft  incompafles  the  place  that  is  to  be  cut,  orelfe  by  a  Sulphur'd 
Threed,which  is  often  wound  about  the  place  where  the  feparation  is  to 
be  made, and  then  fired.  Or  Secondly  .A  Glafs  may  be  cracked  by  cooling 
it  fuddenly  in  any  place  with  Water,  or  the  like,  after  it  has  been  all  lei- 
furely  and  gradually  heated  very  hot.  Both  which  Phenomena  feem  ma- 
nifeftly  to  proceed  from  the  expanfion  and  contraction  of  the  parts  of 
the  Glafs ,  which  is  alfo  made  more  probable  by  this  circumftance  which 
I  have  obferved  ,  that  a  piece  of  common  window-glafs  being  heated  in 
the  middle  very  fuddenly  with  a  live  Coal  or  hot  Iron, does  ufually  at  the 
firft  crack  fall  into  pieces, whereas  if  the  Plate  has  been  gradually  heated 
very  hot,  and  a  drop  of  cold  Water  and  the  like  be  put  on  the  mid¬ 
dle  of  it,  it  only  flaws  it,  but  does  not  break  it  afunder  immedi¬ 
ately. 

A  Fourth  Argument  may  be  drawn  from  this  Experiment  5  Take  a 
Glafs-pipe,  and  fit  into  it  a  folid  ftick  of  Glafs,  fo  as  it  will  but  juft  be  mo¬ 
ved  in  it.  Then  by  degrees  heat  them  whilft  they  are  one  within  ano¬ 
ther, and  they  will  grow  ftifler,  but  when  they  are  again  cold,they  will  be 
as  eafie  to  be  turned  as  before.  This  Expanfion  of  Glafs  is  more  mani- 
feft  in  this  Experiment. 

Take  a  ftick  of  Glafs  of  a  confiderable  length,and  fit  it  fo  between  the 
two  ends  or  forews  of  a  Lath,that  it  may  but  juft  eafily  turn,and  that  the 
very  ends  of  it  may  be  juft  touchtand  fufteined  thereby  5  then  applying 
the  flame  of  the  Candle  to  the  middle  of  it,  and  heating  it  hot,  you  will 
prefently  find  the  Glafs  to  ftick  very  faft  on  thofe  points,  and  not  without 
much  difficulty  to  be  convertible  on  them ,  before  that  by  removing  the 
flame  for  a  while  from  it,  it  be  fuffered  to  cool,  and  then  you  will  find  it 
as  eafie  to  be  turned  round  as  at  the  firft. 

From  all  which  Experiments  it  is  very  evident,  that  all  thofe  Bodies, 
and  particularly  Glafs,  luffersan  Expanfion  by  Heat,  and  that  a  very  con¬ 
fiderable 
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fiderable  one, whilft  they  are  in  a  ftate  of  Fufion.  For  Fluidity  i  elfewhere 
mention,  being  nothing  but  an  ejfeld  of  a  very  Jlrong  and  quitf  faking  motion , 
Tvhereby  the  parts  arenas  it  voerejoofened  from  each  other^and  conjequently  leave 
an  interjacent  [pace  or  vacuity  $  it  follows,  that  all  thole  Shaken  Particles  mull: 
neceflarily  take  up  much  more  room  then  when  they  were  at  reft,  and  lay 
quietly  upon  each  other.  And  this  is  further  confirmed  by  a  Pot  of  boy  ling 
Alabajier ,  which  will  manifeftly  rile  a  fixth  or  eighth  part  higher  in  the  Pot, 
whilft  it  is  boyling,then  it  will  remain  at,  both  before  and  after  it  be  boyl- 
ed.The  realbn  of  which  odd  Phenomenon  ( to  hint  it  here  only  by  the  way) 
is  this ,  that  there  is  in  the  curious  powder  of  Alabafter,  and  other  calcining 
Stones,  a  certain  watery  fubftance,  which  is  fofixt  and  included  with  the 
folid  Particles,  that  till  the  heat  be  very  conliderable  they  will  not  fly  away} 
but  after  the  heat  is  increafed  to  fuch  a  degree ,  they  break  out  every  way 
in  vapours,  and  thereby  fo  Shake  and  loofen  the  final!  corpulles  of  the  Pow¬ 
der  from  each  other,  that  they  become  perfectly  of  the  nature  of  a  fluid  bo¬ 
dy,  and  one  may  move  a  ftick  to  and  fro  through  it,  and  ftir  it  as  eafily  as 
water,  and  the  vapours  burftand  break  out  in  bubbles  juft  as  in  boyling 
water,and  the  like }  whereas,  both  before  thofe  watery  parts  are  flying 
away,  and  after  they  are  quite  gone }  that  is,  before  and  alter  it  have  done 
boy  ling, all  thofe  efletts  ceafe ,  and  a  ftick  is  as  difficultly  moved  tp  and  fro 
in  it  as  in  land,  or  the  like.  Which  Explication  I  could  eafily  prove,  had  I 
time  5  but  this  is  not  a  fit  place  for  it. 

To  proceed  therefore,!  lay, that  the  dropping  of  this  expanded  Body  in¬ 
to  cold  Water,  does  make  the  parts  of  the  Glafs  fuffer  a  double  contraftion  2 
The  firft  is*  of  thole  parts  which  are  neer  the  Surface  of  the  Drop.  For  Cold, 
aslfaid  before,Contradling  Bodies,  that  is, by  the  abatement  of  the  agitating  fa¬ 
culty  the  parts  falling  neerer  together  }  the  parts  next  adjoying  to  the  Water 
muft  needs  lofe  much  of  their  motion ,  and  impart  it  to  the  Ambient-water 
(which  the  Ebullition  and  commotion  of  it  manifefts)  and  thereby  become 
a  lolid  and  hard  cruft ,  whilft  the  innermoft  parts  rerriain  yet  fluid  and  ex¬ 
panded  5  whence, as  they  grow  cold  allb  by  degrees, their  parts  muft  necefla¬ 
rily  be  left  at  liberty  to  be  condenled,  but  becauleof  the  hardnelso/  the 
outward  cruft,the  contraction  cannot  be  admitted  that  way;but  there  being 
many  very  linall,  and  before  inconlpicuous,  bubbles  in  the  fubftance  of  the 
Glals,upon  the  fubfiding  of  the  parts  of  the  Glafs,the  agil  fubftance  contain¬ 
ed  in  them  has  liberty  of  expanding  it  felf  a  little,and  thereby  thofe  bubbles 
grow  much  bigger, which  is  the  lecond  Contraction.  And  both  thele  are  con¬ 
tinued  from  the  appearance  of  the  Drop  it  felf:  for  si  for  the  outward  parts, 
we  fce,firft,that  it  is  irregular  and  (hrunk,  as  it  wefe,  which  is  caufed  by  the 
yielding  a  little  of  the  hardened  Skin  to  a  Contra dtion ,  after  the  very  out- 
moft  Surface  is  fettled  j  and  as  for  the  internal  parts,  one  may  with  ones 
naked  Eye  perceive  abundance  of  very  conlpicuous  bubbles,  and  with  the 
Microfcope  many  more. 

The  Consideration  of  which  Particulars  Will  eafily  make  the  Third  Politi- 
on  probable, that  is,that  the  parts  of  the  drop  will  be  of  a  very  hard,  though 
of  a  rarified  Texture }  for  ifthe  outw&rd  parts  of  the  Drop,  by  reafon  of  its 
hard  cruft,  will  indure  very  little  Contraction,  and  the  agil  Particles,  inclu- 
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ded  in  thofe  bubbles,  by  the  lofing  of  their  agitation,  by  thedecreafe  of  the 
Heat,lole  alfo  moft  part  of  their  Spring  and  Expanlive  power^it  follows  (the 
withdrawing  of  the  heat  being  very  hidden)  that  the  parts  muft  be  left  in  a 
very  loofe  Texture,  and  by  reafon  of  the  implication  of  the  parts  one  about 
another, which  from  their  Uuggiftines  and  glutinoufnefslfuppofe  to  be  much 
after  the  manner  of  the  flicks  in  a  Thorn-bufh,or  a  Lock  of  Woohlt  will  fob 
low,  I  fay,  that  the  parts  will  hold  each  other  very  ftrongly  together, and  in- 
deavour  to  draw  each  other  neerer  together ,  and  confequently  their  Tex¬ 
ture  muft  be  very  hard  and  ftiff,  but  very  much  rarified. 

And  this  will  make  probable  my  next  Pofition,  That  the  parts  of  the  Glafs 
are  under  a  kind  oftenfion  or  flexure  jut  of which  they  indeavour  to  extricate  and 
free  thentje Ives  jnd  thereby  all  the  parts  draw  towards  the  Center  or  middle, 
and  would,  if  the  outward  parts  would  give  way,  as  they  do  when  the  out¬ 
ward  parts  cool  leifurely  (as  in  baking  of  GlaflcsJ)  contract  the  bulk  of  the 
drop  into  a  much  Ids  compafs.  For  fince.as  I  proved  before,the  Internal  parts 
of  the  drop,  when  fluid, were  of  a  very  rarified  Texture:and,as  it  were,tos’d 
open  like  a  Lock  of  Wool.and  if  they  were  fuffered  leifurely  to  cool,  would 
be  again  preft,  as  it  were,clofe  together:  And  fince  that  the  heat, which  kept 
them  bended  and  open,  is  removed ,  and  yet  the  parts  not  luftcred  to  get  as 
neer  together  as  they  naturally  would  }  It  follows, that  the  Particles  remain 
under  a  kind  of  tenfion  and  flexure ,  and  confequently  have  an  indeavour  to 
free  themlelves  from  that  bending  and  dijlenfion ,  which  they  do,  asfoon  as 
either  the  tip  be  broken,  or  as  foon  as  by  a  leifurely  heating  and  cooling, 
the  parts  are  nealed  into  another  pofture. 

And  this  will  make  my  next  Pofition  probable,that  the  parts  of theGlafs  drops 
are  contignated  together  in  the  form  of  an  Arch,  and  cannot  any  where  yield  or 
be  drawn  inwards, till  by  the  removing  of  fome  one  part  of  itf as  it  happens  in 
the  removing  one  of  the  ftones  of  an  Arch)the  whole  Fabrick  is  fhatter’d,and 
falls  to  pieces, and  each  of  the  Springs  is  left  at  liberty,fuddenly  to  extricate  it 
felf:  for  fince  I  have  made  it  probable,that  the  internal  parts  of  the  Glals  have 
a  contractive  power  inwards,  and  the  external  parts  are  incapable  of  luch  a 
Contraction, and  the  figure  of  it  being  Iphericaljit  follows, that  the  fuperficial 
parts  muft  bear  againft  each  other ,  and  keep  one  another  from  being  con¬ 
dens’d  into  a  lets  room,  in  the  fame  manner  as  the  ftones  of  an  Arch  conduce 
to  the  upholding  each  other  in  that  Figure.  And  this  is  made  more  probable 
by  another  Experiment  which  was  communicated  to  me  by  an  excellent  Per- 
fon, whole  extraordinary  Abilities  in  all  kind  of  Knowledg,  efpecially  in  that 
of  Natural  things,and  his  generous  Difpofition  in  communicating, incouraged 
me  to  have  recourfe  to  him  on  many  occafions.  The  Experiment  was  this : 
Small  Glafs-balls  (  about  the  bignefs  of  that  reprefented  in  the  Figure  &.) 
would,upon  rubbing  or  fcratching  the  inward  Surface,  fly  all  infunder,  with 
a  pretty  brisk  noife  j  whereas  neither  before  nor  after  the  inner  Surface  had 
been  thus  fcratcht,  did  there  appear  any  flaw  or  crack.  And  putting  the  pie¬ 
ces  of  one  of  thole  broken  ones  together  again,  the  flaws  appeared  much 
after  the  manner  of  the  black  lines  on  the  Figure,  &.  Thefe  Balls  were  fmall, 
but  exceeding  thick  bubbles  of  Glafs,  which  being  crack’d  olf  from  the 
Tuntilion  whilft  very  hot ,  and  fo  fullered  to  cool  without  nealing  them  in 
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the  Oven  over  the  Furnace,  do  thereby  fl  being  made  of  white  Glaft, 

V\  hich  cools  much  quicker  then  green  Glafs ,  and  is  thereby  made  much 
brittler  J)  acquire  a  very  porous  and  very  brittle  texture:  fo  that  if  with 
the  point  of  a  Needle  or  Bodkin ,  the  infide  of  any  of  them.be  rubbed 
prety  hard,  and  then  laid  on  a  Table ,  it  will,  within  a  very  little  while, 
break  into  many  pieces  with  a  brisk  noife,  and  throw  the  parts  above  a 
(pan  aiunder  on  the  f  able :  Now  though  the  pieces  are  not  fo  ftnall  as 
thofeof  a  fulminating  drop,  yet  they  as  plainly  (hew,  that  the  outward 
parts  of  the  Glafs  have  a  great  Conatus  to  fly  afunder, were  they  not  held 
together  by  the  tenacity  of  the  parts  of  the  inward  Surface  .*  for  .we  fee 
as  foon  as  thole  parts  are  crazed  by  hard  rubbing,  and  thereby  their  tena¬ 
city  fpoiled,  the  fpringinefs  of  the  more  outward  parts  quickly  makes  a 
divullion,  and  the  broken  pieces  will,  if  the  concave  Surface  of  them  be 
further  fcratcht  with  a  Diamond,  fly  again  into  fmaller  pieces. 

From  which  preceding  confiderations  it  will  follow  Sixthly ,  That  the 
fudden  flying  afunder  of  the  parts  as  foon  as  this  Arch  is  any  where  difor- 
dcred  or  broken,  proceeds  from  the  fpringing  of  the  parts  5  which  Endea¬ 
vouring  to  extricate  themlelves  as  loon'as  they  get  the  liberty  ,  they  per¬ 
form  it  with  fuch  a  quicknefs,that  they  throw  one  another  away  with  very 
great  violence  .*  for  the  Particles  that  compofe  the  Cruft  have  a  Conatus 
to  lye  further  from  one  another, and  therefore  as  foon  as  the  externaTparts 
aie  locfened  they  dart  themfelves  outward  with  great  violence,  juft  as  lo 
many  Springs  would  do,  if  they  were  detained  and  faftened  to  the  body, 
as  foon  as  they  Ihould  be  fuddcnly  loofened,  and  the  internal  parts  draw¬ 
ing  inward,  they  contract  fo  violently,  that  they  rebound  back  again  and 
Ey  into  multitude  of  fmall  ftiivers  or  fands.  Now  though  they  appear 
not,  either  to  the  naked  Eye,  or  the  Microfcope ,  yet  I  am  very  apt  to  think 
there  may  be  abundance  of  fmall  flaws  or  cracks ,  which  ,  by  realon  the 
ftrong  refleding  Air  is  not  got  between  the  contiguous  parts,  appear  not. 

And  that  this  may  be  fo ,  I  argue  from  this  ,.  that  I  have  very  often  been 
able  to  make  a  crack  or  flaw,  in  Ibme  convenient  pieces  of  Glafs, to  appear 
anddilappear  atpleafure,  according  as  by  prefling  together,  or  pulling 
aiunder  the  contiguous  parts,  I  excluded  or  admitted  the  ftrong  refled¬ 
ing  Air  between  the  parts :  And  it  is  very  probable,  tnat  there  may  be 
fome  Body,  that  is  either  very  rarified  Air,  or  fomething  analogous  to  it, 
v  hich  fills  the  bubbles  of  thefe  drops  5  which  I  argue,  firft,  from  the  round- 
nefs  of  them,  and  next,  from  the  vivid  refledion  qf  Light  which  they  ex- 
hibite  :  Now  though  I  doubt  not ,  but  that  the  Air  in  them  is  very  much 
rarified, yet  that  there  is  fome  in  them,  to  fochas  well  confider  this  Expe¬ 
riment  or  the  dilappcaring  of  a  crack  upon  the  extruding  of  the  Air  ,  I 
liippofo  it  will  feem  more  then  probable. 

The  Seventh  and  laft  therefore  that  I  (hall  prove,  is,  That  the  gradual 
heating  and  cooling  of  thefe  fo  extended  bodies  does  reduce  the  farts  of  the 
Glafs  to  a  loofer  and  fifter  temper.  And  this  I  found  by  heating  them,  and 
keeping  them  for  a  prety  while  very  red  hot  in  a  fire  3  for  thereby  I  found 
them  to  grow  a  little  lighter  ,  and  the  fmall  Stems  to  be  very  eafily  bro¬ 
ken  and  fnapt  any  where  ,  without  at  all  making  the  drop  fly  3  whereas 
r  H  1  before 


44  Micrographia. 

before  they  were  fo  exceeding  hard,that  they  could  not  be  broken  with¬ 
out  much  difficulty  5  and  upon  their  breaking  the  whole  drop  would 
fly  in  pieces  with  very  great  violence.  The  Reafon  of  which  laft  feems 
to  be  3  that  the  leifurely  heating  and  cooling  of  the  parts  does  not  only 
waft  fome  part  of  the  Glafsit  felf,  but  ranges  all  the  parts  into  a  better 
order  3  and  gives  each  Particle  an  opportunity  of  relaxing  its  felf,  and 
confequently  neither  will  the  parts  hold  fo  ftrongly  together  as  before, 
nor  befo  difficult  to  be  broken  :  The  parts  now  more  eafily  yielding, 
nor  will  the  other  parts  fly  in  pieces  ,  becaufe  the  parts  have  no  bended 
Springs.  The  relaxation  alfo  in  the  temper  of  hardned  Steel ,  and  ham¬ 
mered  Metals.by  nealing  them  in  the  fire,feems  to  proceed  from  much  the 
fame  caule.  For  both  By  quenching  fuddenly  fuch  Metals  as  have  -vitri¬ 
fied  parts  interfpers’d,  as  Steel  has,and  by  hammering  of  other  kinds  that 
do  not  lb  much  abound  with  them,  as  Silver,  Brals,  &c.  the  parts  are  put 
into  and  detained  in  a  bended  pofture  ,  which  by  the  agitation  of  Heat 
are  ftiaken,  and  loofened,  and  fullered  to  unbend  themlelves. 


Obferv.  VIII,  Of  the  fiery  Spark}  ftruck.  from  a  Flint  or 

Steel . 

]T  is  a  very  common  Experiment ,  by  ftriking  with  a  Flint  againft  a 
Steel,to  make  certain  fiery  and  Ihining  Sparks  to  fly  out  from  between 
thole  two  comprefling  Bodies.  About  eight  years  fince  ,  upon  caliially 
reading  the  Explication  of  this  odd  Phenomenon,  by  the  moft  Ingenious 
Des  Cartes ,  I  had  a  great  defire  to  be  fatisfied ,  what  that  Subftance  was 
that  gave  fuch  a  Ihining  and  bright  Light :  And  to  that  end  I  fpread  a 
flieet  of  white  Paper, and  on  it,  obferving  the  place  where  feveral  of  thefe 
Sparks  fcemed  to  vanifh,  I  found  certain  very  fmall,  black,  but  gliftering 
Spots  of  a  movable  Subftance,  each  of  which  examining  with  my  Mifcro- 
cope,\  found  to  be  a  fmall  round  Globule  }  fome  of  which,  as  they  looked 
prety  fmall,  fo  did  they  from  their  Surface  yield  a  very  bright  and  ftrong 
reflexion  on  that  fide  which  was  next  the  Light}  and  each  look'd  almoft 
like  a  prety  bright  Iron-Ball,  whofe  Surface  was  prety  regular,  fuch  as  is 
reprefented  by  the  Figure  A.  In  this  I  could  perceive  the  Image  of  the 
Window  prety  well,  or  of  a  Stick,  which  I  moved  up  and  down  between 
the  Light  and  it.  Others  I  found, which  were,  as  to  the  bulk  of  the  Ball, 
prety  regularly  round, but  the  Surface  of  them, as  it  was  not  very  fmooth* 
but  rough, and  more  irregular,  fo  was  the  reflexion  from  it  more  faint  and 
confufed.  Such  were  the  Surfaces  of  B.  C.  D.  and  E.  Some  of  thefe  I 
found  cleft  or  cracked,  asC,  others  quite  broken  in  two  and  hollow,  as 
D.  which  fcemed  to  be  half  the  hollow  (hell  of  a  Granado,  broken  irre¬ 
gularly  in  pieces.  Several  others  I  found  of  other  ftiapes ,  but  that 
which  is  reprefented  by  E,  I  obferved  to  be  a  very  big  Spark  of  Fire, 
Which  went  out  upon  one  fide  of  the  Flint  that  I  ftruck  fire  withall,  to 

which 
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which  it  ftuck  by  the  root  F,  at  the  end  of  which  (mail  Stem  was  faften- 
ed-on  a  Hemisphere ,  or  half  a  hollow  Ball, with  the  mouth  of  it  open  from 
the  ftemwards,  fothat  it  looked  much  like  a  Funnel,  or  an  oldkfhioned 
Bowl  without  a  foot.  This  night,  making  many  tryals  and  obforvations 
of  this  Experiment,I  met, among  a  multitude  of  the  Globular  ones  which 
I  had  obferved,  a  couple  of  Inftances,  which  are  very  remarkable  to  the 
confirmation  of  my  Hypothecs. 

And  the  Firft  was  of  a  pretty  big  Ball  fattened  on  to  the  end  of  a  fmall 
fliver  of  Iron, which  Compofitum  feemed  to  be  nothing  elfe  but  a  long  thin 
chip  of  Iron, one  of  whofe  ends  was  melted  intoa  lriiail  round  Globufohe 
other  end  remaining  unmelted  and  irregular,  and  perfectly  Iron. 

The  Second  Inftance  was  not  lefs  remarkable  then  the  Firft  5  for  I 
found,  when  a  Spark  went  out,  nothing  but  a  very  fmall  thin  long  lliver 
of  Iron  or  Steel ,  unmelted  at  either  end.  So  that  it  feems,  thatfomeof 
thefe  Sparks  are  the  llivers  or  chips  of  the  Iron  vitrified ,  Others  are  on¬ 
ly  the  (livers  melted  into  Balls  without  vitrification ,  And  the  third  kind 
are  only  fmall  (livers  of  the  Iron,  made  red-hot  with  the  violence  of  the 
ftroke  given  on  the  Steel  by  the  Flint. 

He  that  (hall  diligently  examine  the  rh<enomena  of  this  Experiment, 
will,  I  doubt  not,  find  caufe  to  believe,  that  the  realon  I  have  heretoibre 
given  of  it,  is  the  true  and  genuine  caufe  of  it,  namely.  That  the  Spar  hi 
appearing  fo  bright  in  the  falling  js  nothing  elje  but  a  fmall  piece  of  the  Steel 
or  Flint ,  but  mojl  commonly  of  the  Steely  which  by  the  violence  of  the  ftroke 
is  at  the  fame  time  fever  d  and  heatt  red-hot ,  and  that  fometimes  to  fucha 
degree ,  as  to  make  it  melt  together  into  a  fmall  Globule  of  Steel  5  and  fome¬ 
times  alfb  is  that  heat  fo  very  intenfe ,  as  further  to  melt  it  and  vitrife  it  tut 
many  times  the  heat  is  fo  gentle ,  as  to  be  able  to  make  the  fiver  only  red  hot$ 
which  notwithflanding  falling  upon  the  tinder  ( that  is  only  a  very  curious 
fmall  Coal  made  of  the  fmall  threads  of  Linnen  burnt  to  coals  and 
cha  r  d)  it  eafly  fits  it  on  fire.  Nor  will  any  part  of  this  Hyp ot hefts  feem 
((range  to  him  that  oonfiders,  Firft,  that  either  hammering,  or  filing,  or 
otherwife  violently  rubbing  of  Steel,  will  prelently  make  it  fo  hot  as  to 
be  able  to  burn  ones  fingers.  Next ,  that  the  whole  force  of  the  ftroke 
is  exerted  upon  that  fmall  part  where  the  Flint  and  Steel  firft  touch :  For 
the  Bodies  being  each  of  them  fo  very  hard ,  the  puls  cannot  be  far  com¬ 
municated,  that  is,  the  parts  of  each  can  yield  but  very  little,  and  there¬ 
fore  the  violence  of  the  concuflion  will  be  exerted  on  that  piece  of  Steel 
which  is  cut  off  by  the  Flint.  Thirdly ,  that  the  filings  or  fmall  parts  of 
Steel  are  very  apt,as  it  were,to  take  fire,  and  are  prefently  red  hot,  that 
is, there  feems  to  be  a  very  combuflible  julphureous  Body  in  Iron  or  Steel, 
which  the  Air  very  readily  preys  upon,  as  foon  as  the  body  is  a  little  vio¬ 
lently  heated. 

And  this  is  obvious  in  the  filings  of  Steel  or  Iron  caft  through  the  flame 
of  a  Candle  5  for  even  by  that  fudden  tranfitus  of  the  (mall  chips  of  Iron, 
they  are  heat  red  hot,  and  that  combuflible  fidphurcous  Body  is  prefont- 
ly  prey  d  upon  and  devoured  by  the  aeteal  incompafling  Menfiruum , 
whofe  office  in  this  Particular  I  have  (hewn  in  the  Explication  ofChar- 
cole.  And 


And  inprofecution  of  this  Experiment, having  taken  the  filings  of  Iron 
and  Steel,  and  with  the  point  of  a  Knife  caft  them  through  the  flame  of  a 
Candle  I  obferved  where  fome  confpicuous  Ihining  Particles  fell ,  and 
looking  on  them  with  my  Mkrofcope  ,  I  found  them  to  be  nothing  elfe 
butfuch  round  Globules,  as  I  formerly  found  the  Sparks  (truck  from  the 
Steel  by  a  ftroke  to-be,  only  a  little  bigger  5  and  ihakmg  together  all  the 
filings  that  had  fallen  upon  the  Iheet  of  Paper  underneath  and  obferving 
them  with  the  Microfcope .  I  found  a  great  number  of  imall  Globules,  luch 
as  the  former,  though  there  were  alfo  many  of  the  parts  that  had  remain¬ 
ed  untoucht,  and  rough  filings  or  chips  of  Iron.  So  that,,  it. feems  Iron 
does  contain  a  very  combujiible  fulphureous  Body,  which  is,  in  all  likeli¬ 
hood  one  of  the  caufes  of  this  Phenomenon  ,  and  which  may  be  perhaps 
very  much  concerned  in  the  bufinefs  of  its  hardening  and  tempering  :  of 
which  fomewhat  is  faid  in  the  Defection  of  Mufcovy-glafs . 

So  that  thefe  things  confidered,  we  need  not  trouble  our  lei ves  to  find 
out  what  kind  of  Pies  they  are,  bothin  the  Flint  and  Steel,  that  contain 
the  Atoms  of  fire ,  nor  how  thofe  Atoms  come  to  be  hindred  from  run¬ 
ning  all  out ,  when  a  dore  or  palfage  in  their  Pores  is  made  by  the  con- 
cuflion :  nor  need  we  trouble  our  felves  to  examine  by  what  Prometheus 
the  Element  of  Fire  comes  to  be  fetchtdown  from  above  the  Regions  of 
the  Air  in  what  Cells  or  Boxes  it  is  kept,  and  what  Epimetheus  lets  it  go : 
Nor  to’confider  what  it  is  that  caufes  fo  great  a  conflux  of  the  atomical 
Particles  of  Fire, which  are  faid  to  fly  to  a  flaming  Body,  like  Vultures  or 
Eagles  to  a  putrifying  Carcafs ,  and  thereto  make  a  very  great  pudder. 
Since  we  have  nothing  more  difficult  in  this  Hypothefis  to  conceive,  firft, 
as  to  the  kindling  of  Tinder,  then  how  a  large  Iron-bullet,  let  fall  red  or 
Slowing  hot  upon  a  heap  of  Small-coal ,  Ihould  fet  fire  to  thofe  that  are 
next  to  it  hrft  :  Nor  fecondly,  is  this  laft  more  difficult  to  be  explicated, 
then  that  a  Body.,  as  Silver  for  Inftance,  put  ir<fo  a  weak  Menftruum,  as 
unreftified  Aqua  fortis  ffiould  ,  when  it  is  put  in  a  great  heat ,  be  theie 
diflolved  by  it,  and  not  before  5  which  Hypothefis  is  more  largely  explica¬ 
ted  in  the  Delcription  of  Charcoal.  To  conclude,  we  fee  by  this  In¬ 
ftance,  how  much  Experiments  may  conduce  to  the  regulating  of  Philo¬ 
sophical  notions.  For  if  the  moft  Acute  Des  Cartes  had  applied  himfelf 
experimentally  to  have  examined  what  fubftance  it  was  that  caufed  that 
Ihining  of  the  falling  Sparks  ftruck  from  a  Flint  and  a  Steel ,  he  would 
certainly  have  a  little  altered  his  Hypothefis ,  and  wefhould  have  found, 
that  his  Ingenious  Principles  would  have  admitted  a  very  plaufible  Ex¬ 
plication  of  this  Phenomenon  5  whereas  by  not  examining  lo  far  as  he 
might ,  he  has  let  down  an  Explication  which  Experiment  do  s  conti  a- 

dift.  n  r  1  •  r 

But  before  I  leave  this  Defcription,  I  muft  not  forget  to.  take  notice  of 

the  Globular  form  into  which  each  of  thefe  is  moll:  curioully  formed. 
And  this  Phenomenon ,  as  I  have  ellewhere  more  largely  fhewn,  pioceeds 
from  a  propriety  which  belongs  to  all  kinds  of  fluid  Bodies  more  or 
lefs,and  is  caufed  by  the  Incongruity  of  the  Ambient  and  included  Fluid, 
which  fo  afts  and  modulates  each  other ,  that  they  acquire ,  as  neer  as  is 
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poflible,  a  Jperical  or  globular  form,  which  propriety  and  ieveral  of  the 
Th£nomena  that  proceed  from  it,  I  have  more  fully  explicated  in  the  fixth 
Obfervation.  '  :  . 

One  Experiment,  which  does  very  much  illuftrate  my  prefent  Explica¬ 
tion,  and  is  in  it  felf  exceeding  pretty,  I  muft  not  pafs  by  :  And  that  is  a 
way  of  making  fmall  Globtdes  or  Balls  of  Lead,  or  Tin,  as  fmall  almoft  as 
thefe  of  Iron  or  Steel,  and  that  exceeding  eafily  and  quickly,  by  turning 
the  filings  or  chips  of  thofe  Metals  alfo  into  perfe&ly  round  Globules. 
The  way,  in  fhort,as  I  received  it  from  the  Learned  Thyfitian  Dolt  or  I.  G. 
is  this  5  .  V.  \ .  ' 

Reduce  the  Metal  you  would  thus  Ihape,  into  exceeding  fine  filings, 
the  finer  the  filings  are ,  the  finer  will  the  Balls  be :  Stratifie  thefe  filings 
with  the  fine  and  well  dryed  powder  of  quick  Lime  in  a  Crucible  propor¬ 
tioned  to  the  quantity  you  intend  to  make :  When  you  have  thus  filled 
your  Crucible,  by  continual  gratifications  of  the  filings  and  powder,  fo 
that.as  neer  as  may  be,  no  one  of  the  filings  may  touch  another,  place  the 
Crucible  in  a  gradual  fire ,  and  by  degrees  let  it  be  brought  to  a  heat  big 
enough  to  make  all  the  filings,  that  are  mixt  with  the  quick  Lime, to  melt, 
and  no  more  5  for  if  the  fire  be  too  hot ,  many  of  thefe  filings  will  joyn 
and  run  together }  whereas  if  the  heat  be  proportioned  ,  upon  walking 
rhe  Lime-duft  in  fair  Water ,  all  thofe  fmall  filings  of  the  Metal  will  fub- 
lide  to  the  bottom  in  a  moft  curious  powder ,  confifting  all  of  exactly 
round  Globules ,  which,  if  it  be  very  fine,  is  very  excellent  to  make  Hour- 
glafles  of. 

Now  though  quick  Lime  be  the  powder  that  this  dire&ion  makes 
choice  of,  yet  I  doubt  not,  but  that  there  may  be  much  more  convenient 
ones  found  out,  one  of  which  I  have  made  tryal  of,  and  found  very  effe¬ 
ctual  $  and  were  it  not  for  difeovering,  by  the  mentioning  of  it,  another 
Secret,  which  I  am  not  free  to  impart,  I  fhould  have  here  inferted 
it. 


Obfcrv.  IX.  Of  the  Colours  obfervable  in  Mufcovy  Glafs ,  and 

other  thin  Bodies. 

MOfeovy-glals,or  Lapis  Jpecularisys  a  Body  that  feems  to  have  as  ma¬ 
ny  Curiofities  in  its  Fabriek  as  any  common  Mineral  I  have  met 
with:  forfirft,  It  is  tranfparent  to  a  great  thicknefs :  Next,  it  is  com¬ 
pounded  of  an  infinite  number  of  thin  flakes  joyned  or  generated  one 
upon  another  lb  clofe  &  fmooth,as  with  many  hundreds  of  them  to  make 
one  fmooth  and  thin  Plate  of  a  traniparent  flexible  lubftance, which  with 
care  and  diligence  may  be  flit  into  pieces  lb  exceedingly  thin  as  to  be 
hardly  perceivable  by  the  eye,  and  yet  even  thofe,  which  I  have  thought 
the  thinneft,  I  have  with  a  good  A dicrofcope  found  to  be  made  up  of  many 
ether  Plates,  yet  thinner  ,  and  it  is  probable,  that,  were  our  Microfcoper 

much. 
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much  better  ,  we  might  much  further  difcover  its  divifibility.  Nor  are 
thefc  flakes  only  regular  as  to  the  fmoothnefs  of  their  Surfaces $  but  third¬ 
ly  ,  In  many  Plates  they  may  be  perceived  to  be  terminated  naturally 
with  edges  of  the  figure  of  a  Rhomboeid.  This  Figure  is  much  more  con¬ 
spicuous  in  our  Englifh  talk,  much  whereof  is  found  in  the  Lead  Mines, 
and  is  commonly  called  Spar ,  and  Kane 4,  which  is  of  the  fame  kind  of 
lubftance  with  the  Seltnitk^  but  is  feldom  found  in  fo  large  flakes  as  that 
is,  nor  is  it  altogether  fo  tuff,  but  is  much  more  clear  and  tranfparent,and 
much  more  curioufly  fhaped  ,  and  yet  may  be  cleft  and  flak’d  like  the  o- 
ther  Selenitki  But  fourthly,  this  ftone  has  a  property,  which  in  refpedi 
of  the  Microfedpe,  is  more  notable,  and  that  is,  that  it  exhibits  feveral  ap¬ 
pearances  of  Colours,  both  to  the  naked  Eye,  but  much  more  confpicu- 
oufly  to  the  Microfcope  for  the  exhibiting  of  which  ,  I  took  a  piece  of 
Mufcovy-glafs ,  and  fplitting  or  cleaving  it  into  thin  Plates,  I  found  that  up 
and  down  in  feveral  parts  of  them  1  could  plainly  perceive  feveral  white 
fpecks  or  flaws,  and  others  diverfly  coloured  with  all  the  Colours  of  the 
Rainbow  5  and  with  the  Mcrofcope  I  could  perceive ,  that  thefe  Colours 
were  ranged  in  rings  that  incompafled  the  white  fpeck  or  flaw,  and  were 
round  or  irregular,  according  to  the  fhape  of  the  fpot  which  they  termi¬ 
nated  $  and  the  pofition  of  Colours,  in  refped  of  one  another,  was  the 
very  fame  as  in  the  Rainbow.  The  confecution  of  thofe  Colours  from  the 
middle  of  the  fpot  outward  being  Blew,  Purple,  Scarlet,  Yellow,  Greenj 
Blew,  Purple,  Scarlet,  and  fo  onwards,  fometimes  half  a  fcore  times  re- 
peated,that  is,there  appeared  fix,feven,eight,nine  or  ten  feveral  coloured 
rings  or  lines,  each  incircling  the  other,  in  the  fame  manner  as  I  have  of¬ 
ten  feen  a  very  vivid  Rainbow  to  have  four  or  five  feveral  Rings  of  Co¬ 
lours,  that  is,  accounting  all  the  Gradations  between  Red  and  Blew  for 
one:  But  the  order  of  the  Colours  in  thefe  Rings  was  quite  contrary  to 
the  primary  or  innermoft  Rainbow ,  and  the  fame  with  thofe  of  the  fecon- 
dary  or  outermoft  Rainbow  ,  thefe  coloured  Lines  or  Irifes ,  as  I  may  fo 
call  them ,  were  fome  of  them  much  brighter  then  others ,  and  fome  of 
them  alfo  very  much  broader,  they  being  fome  of  them  ten, twenty,  nay, 
I  believe,  neer  a  hundred  times  broader  then  others  ^  and  thofe  ufually 
were  broadefh  which  were  neereft  the  center  or  middle  of  the  flaw.  And 
oftentimes  I  found  ,  that  thefe  Colours  reacht  to  the  very  middle  of  the 
flaw,  and  then  there  appeared  in  the  middle  a  very  large  fpot ,  for  the 
moft  part,  all  of  one  colour  ,  which  was  very  vivid  ,  and  all  the  other 
Colours  incompaffing  it,  gradually  afeending,  and  growing  narrower  to¬ 
wards  the  edges,  keeping  the  fame  order,  as  in  the  feenndary  Rainbow^ 
that  is,if  the  middle  were  Blew,  the  next  incompaffing  it  would  be  a  Pur- 
ple,the  third  a  Red,  the  fourth  a  Yellow,  &c.  as  above  }  if  the  middle 
Were  a  Red,the  next  without  it  would  be  a  Yellow, the  third  a  Green,  the 
fourth  a  Blew,and  fo  onward,.  And  this  order  it  alwayes  kept  whatfo- 
cver  were  the  middle  Colour. 

There  was  further  obfervable  in  feveral  other  parts  of  this  Body,  ma¬ 
ny  Lines  or  Threads,each  of  them  of  fome  one  peculiar  Colour,  ana  thofe 
fo  exceedingly  bright  and  vivid  3  that  it  afforded  a  very  plcafant  objeft 

through 
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through  the  Micro&ofe .  Some  of  thefe  threads  I  have  obferved  alio  to 
be  pieced  or  made  up  of  feveral  fhort  lengths  of  differently  coloured 
ends  C  as  I  mav  fo  call  them)  as  a  line  appearing  about  two  inches  long 
throueh  the  Mierefcope  ,  has  been  compounded  of  about  half  an  inch  of 
a  Peach  colour,  f  of  a  lovely  Grafs-green,  i  of  an  inch  more  of  a  bright 
Scarlet  and  the  reft  of  the  line  ofa  Watchet  blew.  Others  of  them  were 
much  otherwife  coloured;  the  variety  being  almoft  infinite.,  Another 
thing  which  is  very  obfervable,  is,  that  if  you  find  any  place  where  the 

colours  are  very  broad  and  confpicuous  to  the  naked  eye,  you  may,  by 

preffing  that  place  with  your  finger,  make  the  colours  change  places, and 

go  from  one  part  to  another.  ,  ,  1  ,. 

There  is  one  Thsenomenon  more,  which  may,  if  care  be  filed,  exhi¬ 
bit  to  the  beholder,  as  it  has  divers  times  to  me,  an  exceeding  pleafant, 
and  not  lefs  inftru&ive  SpeCtacle ;  And  that  is,  if  cunofity  and  diligence 
be  ufed  you  may  fo  fplit  this  admirable  Subftance  ,  that  you  may  have 
pretty  large  Plates  ( in  comparifon  of  thofe  (mailer  ones  which  you  may 
obferve  in  the  Rings)  that  are  perhaps  an  \  ora  1  'part  of  an  inch  over, 
each  of  them  appearing  through  the  Mtcrofcope  mod  cunoully,  intirely, 
and  uniformly  adorned  with  fome  one  vivid  colour :  this,  if  examined 
with  the  APicroJcope ,  maybe  plainly  perceived  to  be  in  all  parts  of  it  e- 
nually  thick.  Two,  three,  or  more  of  thefe  lying  one  upon  another,  ex¬ 
hibit  oftentimes  curious  compounded  colours,  which  produce  fuch  a 
Conrpolitam ,  as  one  would  fcarce  imagine  fhould  be  the  refult  of  fuch  in¬ 
gredients  :  As  perhaps  a  faint  yellow  and  a  blew  may  produce  a  very  deep 
lurple.  Eut  when  anon  we  come  to  the  more  Met  examination  of  thele 
Phenomena,  and  to  inquire  into  the  caufes  and  reafons  of  thefe  producti¬ 
ons,  we  (hall, I  hope ,  make  it  more  conceivable  how  they  are  produced s 
and  (hew  them  to  be  no  other  then  the  natural  and  neceflary  effects  an- 
fingfrom  the  peculiar  union  of  concurrent  caufes. 

Thefe  Phanomena  being  fo  various,  and  fo  truly  admirable.it  willcer- 
tainly  be  very  well  worth  our  inquiry ,  to  examine  the  caufes  and  reafons 
of  them.and  to  confider,  whether  from  thefe  caufes  demonftratively  evi¬ 
denced  ,  may  not  be  deduced  the  true  caufes  of  the  production  of  all 
kind  of  Colours.  And  1  the  rather  now  do  it ,  mftead  of  an  Appen¬ 
dix  or  Digreffion  to  this  Hiftory,  then  upon  the  occafion  of  examining 
the  Colours  in  Peacocks,  or  other  Feathers,  becaufe  this  SubjeCt ,  as  it 
does  afford  more  variety  of  particular  Odours ,  fo  does  it  afford  much 
better  wayes  of  examining  each  circumffance.  And  this  will  be  made 
manifeft  to  him  that  confiders ,  firft  that  this  laminated  body  ,s  more 
(impleand  regular  then  the  parts  of  Peacocks  feathers,  this  confiding  on¬ 
ly  of  an  indefinite  number  of  plain  and  fmooth  Plates,  heaped  up,  or  ik- 
cumbent  on  each  other.  Next,  that  the  parts  of  this  body  are  much  more 
manageable,  to  be  divided  or  joyned,  then  the  parts  of  a  Peacocks  fea 
ther.or  any  other  fubflance  that  I  know.  And  thirdly,  bccaufe  that  it i  this 

we  are  able  from  a  colourlefs  body  toproduccleveral  coloured  bodies 
affording  all  the  variety  of  Colours  imaginable  :  And  feveral  others, 
which  the  fubfequent  Inquiry  will  make  maniteit  ^ 
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To  begin  therefore,  it  is  manifeft  from  feveral  circumftances,  that  the 
material  caufe  of  the  apparition  of  thefe  feveral  Colours  ,  is  fome  Lamina 
or  Plate  of  a  tranfparent  or  pellucid  body  of  a  thicknefs  very  determi¬ 
nate  and  proportioned  according  to  the  greater  or  lefs  refra&ive  power 
of  the  pellucid  body.  And  that  this  is  fo, abundance  of  Inftances  and  par¬ 
ticular  Circumftances  will  make  manifeft. 

As  firfi  ,  if  you  take  any  fmall  piece  of  the  Mufcovy-glafs  ,  and  with  a 
Needle  ,  or  fome  other  convenient  Inftrument,  cleave  it  oftentimes  into 
thinner  and  thinner  Lamina^  you  fhall  find,  that  till  you  borne  to  a  deter¬ 
minate  thinneft  of  them,  they  fhall  all  appear  tranfparent  and  colourleft, 
but  if  you  continue  to  l'plit  and  divide  them  further, you  (hall  find  at  laft 
that  each  Plate,  after  it  comes  to  fuch  a  determinate  thicknefs,  fhall  ap¬ 
pear  moft  lovely  ting’d  or  imbued  with  a  determinate  colour.  If  further 
by  any  means  you  fo  flaw  a  pretty  thick  piece,  that  one  part  does  begin 
to  cleave  a  little  from  the  other,  and  between  thofe  two  there  be  by  any 
means  gotten  fbme  pellucid  medium ,  thofe  laminated  pellucid  bodies  that 
fill  that  fpace,  fhall  exhibit  feveral  Rainbows  or  coloured  Lines,  the  co¬ 
lours  of  which  will  be  difpofed  and  ranged  according  to  the  various 
thicknefles  of  the  feveral  parts  of  that  Plate.  That  this  is  fo,  is  yet  fur¬ 
ther  confirmed  by  this  Experiment. 

Take  two  fmall  pieces  of  ground  and  polifht  Looking-glaft-plate 
each  about  the  bigneft  of  a  fhilling,  take  thefe  two  dry ,  and  with  your 
fore-fingers  and  thumbs  preft  them  very  hard  and  clofe  together,and  you 
(hall  find,  that  when  they  approach  each  other  very  near,  there  will  ap¬ 
pear  feveral  Irifes  or  coloured  Lines,  in  the  fame  manner  almoft  as  in  the 
Mufeovy-glafs  3  and  you  may  very  eafily  change  any  of  the  Colours  of 
any  part  of  the  interpofed  body,  by  prefling  the  Plates  clofer  and  hard¬ 
er  together, or  leaving  them  more  lax  3  that  is,a  part  which  appeared  co¬ 
loured  with  a  red,  may  be  prefently  ting’d  with  a  yellow,  blew,  green 
purple  ,  or  the  like ,  by  altering  the  appropinquation  of  the  terminating 
Plates.Now  that  air  is  not  neceflary  to  be  the  interpofed  body,  but  that 
any  other  tranfparent  fluid  will  do  much  the  fame,  may  be  tryed  by  wet¬ 
ting  thofe  approximated  Surfaces  with  Water,  or  any  other  tranfparent 
Liquor,  and  proceeding  with  it  in  the  fame  manner  as  you  did  with  the 
Air  3  and  you  will  find  much  the  likeeffe&,  only  with  this  difference, 
that  thofe  compreft  bodies,  which  differ  moft,  in  their  refrattive  quality’ 
from  the  comprefling  bodies,  exhibit  the  moft  ftrong  and  vivid  tin¬ 
ctures.  Nor  is  it  neceflary  ,  that  this  laminated  and  ting'd  body  fhould 
be  of  a  fluid  fubftance ,  any  other  fubftance ,  provided  it  be  thin  enough 
and  tranfparent,  doing  the  fame  thing  :  this  the  Laminee  of  our  Mtfeozy* 
glafs  hint  3  but  it  may  be  confirm’d  by  multitudes  of  other  Inftances. 

Andfirft,  we  fhall  find,  that  even  Glafs  it  felf  may,  by  the  help  of  ai 
Lamp,  be  blown  thin  enough  to  produce  thefe  Phenomena  of  Co¬ 
lours  :  which  Phenomena  accidentally  happening ,  as  I  have  been 
attempting  to  frame  fmall  Glafles  with  a  Lamp ,  did  not  a  little  furprize 
me  at  firft ,  having  never  heard  or  feen  any  thing  of  it  before  3 
though  afterwards  comparing  it  with  the  Phenomena ,  I  had  often 

obferved 
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obferved  in  thofe  Bubbles  which  Children  ufe  to  make  with  Soap-water, 

I  did  the  lefs  wonder  5  efpecially  when  upon  Experiment  I  found,  I  was 
able  to  produce  the  fame  Phenomena  in  thin  Bubbles  made  with  any 
other  tranfparent  Subftance.  Thus  have  I  produced  them  with  Bubbles 
of  Pitchy  Kojin ,  Colophony  ^Turpentine,  Solutions  of  feveral  Gums ,  as  Gum" 
Arabic^  in  water  5  any  glutinous  Liquor, as  Wort)  Wine  spirit  of  Wiue30yi 
of  Turpentine ,  Glare  of  Snails ,  &c. 

It  would  be  needlefsto  enumerate  the  feveral  Inftances ,  thefe  being 
enough  to  (hew  the  generality  or  univerfality  of  this  propriety.  Only  I 
mud  not  omit,  that  we  have  inftances  alfo  of  this  kind  even  in  metalline 
Bodies  and  animal ,  for  thole  feveral  Colours  which  are  oblerved  to  fol-* 
low  each  other  upon  the  polifht  furface  of  hardned  Steel,  when  it  is  by  a 
fufficient  degree  of  heat  gradually  tempered  orfoftened,  are  produced 
from  nothing  elfe  but  a  certain  thin  Lamina  of  a  vitrum  or  vitrified  part 
of  the  Metal, which  by  that  degree  of  heat,  and  the  concurring  a&ion  of 
the  ambient  Air,is  driven  out  and  fixed  on  the  liirfaceof  the  Steel. 

And  this  hints  to  me  a  very  probable  (  at  lead,  if  not  the  true)  caule 
of  the  hardning  and  tempering  of  Steel,  which  has  not,  I  think,  been  yet 
given,nor,  that  I  know  of, been  lo  much  as  thought  of  by  any.  And  that 
is  this, that  the  hardnels  of  it  arifes  from  a  greater  proportion  of  a  vitrifi¬ 
ed  Subftance  interfperled  through  the  pores  of  the  Steel.  And  that  the 
tempering  or  foftning  of  it  arifes  from  the  proportionate  or  linaller  parcels 
of  it  left  within  thofe  pores.  This  will  feem  the  more  probable ,  if  we 
confider  thele  Particulars. 

Firft,  That  the  pure  parts  of  Metals  are  ofthemfelves  very  flexible 
and  tuff  ,  that  is,  will  indure  bending  and  hammering,and  yet  retain  their 
continuity. 

Next,  That  the  Parts  of  all  vitrified  Subftances,  as  all  kinds  of  Glals, 
the  Scoria of  Metals,  &c.  are  very  hard,  and  allb  very  brittle,  being  nei¬ 
ther  flexible  nor  malleable ,  but  may  by  hammering  or  beating  be  broken 
into  (mail  parts  or  powders* 

Thirdly,That  all  Metals  (  excepting  Gold  and  Silver  ,  which  do  not 
lo  much  with  the  bare  fire,  unlels  affifted  by  other  laline  Bodies)  do 
more  or  lefs  vitrifie  by  the  ftrength  of  fire,  that  is,  are  corroded  by  a  fa- 
line  Subftance,  which  I  elfewhere  fhew  to  be  the  true  caufe  of  fire  5  and 
are  thereby,  as  by  feveral  other  Menjlruums, converted  into  Scoria  5  And 
this  is  called,  ealciningoi  them,  by  Chimifts.  Thus  Iron  and  Copper  by 
heating  and  quenching  do  turn  all  of  them  by  degrees  into  Scoria,  which 
are  evidently  vitrified  Subftances,  and  unite  with  Glals  ,  and  areeafily 
fufible  $  and  when  cold,  very  hard,  and  very  brittle. 

Fourthly,  Thatmoft  kind  of  Vitrifications  or  Calcinations  are  made  by 
Salts,  uniting  and  incorporating  with  the  metalline  Particles.  Nor  do  I 
know  any  one  calcination  wherein  a  Saline  body  may  not,  with  very 
great  probability,  be  faidto  bean  agent  or  coadjutor. 

Fifthly,  That  Iron  is  converted  into  Steel  b^  means  of  the  incorpora¬ 
tion  of  certain  falts,  with  which  it  is  kept  a  certain  time  in  the  fire. 
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Sixthly,  That  any  Iron  may,  in  a  very  little  time,  be  cafe  hardned ,  as 
the  Trades-men  call  it,  by  caling  the  iron  to  be  hardned  with  clay,  and 
putting  between  the  clay  and  iron  a  good  quantity  of  a  mixture  of  Vrine , 
Soot^  and  Horfes  hoofs  (all  which  contein  great  quantities  of  Sa¬ 

line  bodies)  and  then  putting  the  cafe  into  a  good  ftrong  fire,  and  keep¬ 
ing  it  in  a  confiderable  degree  of  heat  for  a  good  while,  and  afterwards 
heating,  and  quenching  or  cooling  it  fuddenly  in  cold  water. 

Seventhly, That  all  kind  of  vitrify’d  fubftances,by  being  fuddenly  cool’d, 
become  very  hard  and  brittle.  And  thence  arifes  the  pretty  Phenomena 
of  the  Glafs  Drops,  which  I  have  already  further  explained  in  its  own 
place. 

Eighthly,  That  thofe  metals  which  are  not  fo  apt  to  vitrifie,  do  not  ac¬ 
quire  any  hardnefs  by  quenching  in  water,  as  Silver,  Gold,  &c. 

Thefe  confiderations  premis’d,  will,  I  fuppofe,  make  way  for  the  more 
eafie  reception  of  this  following  Explication  of  the  rhanomena  of  hardned 
and  temper’d  Steel.  That  Steel  is  a  fobftance  made  out  of  Iron,  by  means 
of  a  certain  proportionate  Vitrification  of  feveral  parts,  which  are  fo  cu- 
rioufly  and  proportionately  mixt  with  the  more  tough  and  unalter’d  parts 
of  the  Iron,  that  when  by  the  great  heat  of  the  fire  this  vitrify ’d  fub¬ 
ftance  is  melted,  and  confequently  rarify’d,  and  thereby  the  pores  of 
the  Iron  are  more  open,  if  then  by  means  of  pipping  it  in  cold  water  it 
be  fuddenly  cold,  and  the  parts  hardned,  that  is,  ftay’d  in  that  fame  de¬ 
gree  of  Expanfion  they  were  in  when  hot,  the  parts  become  very  hard 
and  brittle,  and  that  upon  the  fame  account  almoft  as  fmall  parcels  of 
glafs  quenched  in  water  grow  brittle,  which  we  have  already  explicat¬ 
ed.  If  after  this  the  piece  ofSteel  be  held  in  fome  convenient  heat,till  by 
degrees  certain  colours  appear  upon  the  furface  of  the  brightned  metal, 
the  very  hard  and  brittle  tone  of  the  metal,  by  degrees  relaxes  and  be¬ 
comes  much  more  tough  andfoft$  namely,  the  aftion  of  the  heat  does 
by  degrees  loofen  the  parts  of  the  Steel  that  were  before  ftreached  or  let 
atilt  as  it  were,  and  ftayed  open  by  each  other,  whereby  they  become 
relaxed  and  fet  at  liberty,  whence  fome  of  the  more  brittle  interjacent 
parts  are  thruft  out  and  melted  into  a  thin  skin  on  the  furface  of  the  Steel, 
which  from  no  colour  increafes  to  a  deep  Purple,  and  fo  onward  by  thefe 
gradations  or  confecutions,  Whites  Yellow ,  Orange ,  Minium  ^  S  car  let. ,  Purples 
Blew JVat chef,  &c.  ar>d  the  parts  within  are  more  conveniently,  and  pro¬ 
portionately  mixt  5  and  fo  they  gradually  fubfide  into  a  texture  which 
is  much  better  proportion’d  and  clofer  joyn’d,  whence  that  rigidnefle 
of  parts  ceafes,  and  the  parts  begin  to  acquire  their  former  dutfil- 
nefs . 

Now,that  ’tis  nothing  but  the  vitrify ’d  metal  that  fticks  upon  the  furface 
of the  colour’d  body,  is  evident  from  this,  that  if  by  any  means  it  be  fera- 
ped  and  rubb’d  off,the  metal  underneath  it  is  white  and  clear^and  if  it  be 
kept  longer  in  the  fire,  lb  as  to  increafe  to  a  confiderable  thicknefs,  it 
may,  by  blows,  be  beaten  offin  flakes.  This  is  further  confirm’d  by  this 
obfervable,  that  that  Iron  or  Steel  will  keep  longer  from  rufting  which 
is  covered  with  this  vitrify ’d  cafe  :  Thus  alfo  Lead  will,  by  degrees*  be  , 
V’  all 
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all  turn’d  into  a  litharge  5  for  that  colour  which  covers  the  top  being 
fcum’d  or  fhov’d  afide,  appears  to  be  nothing  elfe  but  a  litharge  or 
vitrify ’d  Lead. 

This  is  obfervablealfoinfomefort ,  on  Braft,  Copper,  Silver,  Gold, 

Tin,  but  is  moft  confpicuous  in  Lead  :  all  thole  Colours  that  cover  the 
furface  of  the  Metal  being  nothing  elfe  ,  but  a  very  thin  vitrifi’d  part 
of  the  heated  Metah 

The  other  Inftance  we  have,  is  in  Animal  bodies,  as  in  Pearls,  Mother 
of  Pearl-fhels,  Oyfter-fhels,  and  almoft  all  other  kinds  of  ftony  fhels 
whatfoever.  This  have  I  alfo  fometimes  with  pleafure  obferv'd  even 
in  Mufcles  and  Tendons.  Further,  if  you  take  any  glutinous  fubftance 
and  run  it  exceedingly  thin  upon  the  furface  of  a  lmooth  glals  or  a  po- 
lifht  metaline  body,  you  fhall  find  the  like  effe&s  produced :  and  in 
general,  whereloever  you  meet  with  a  transparent  body  thin  enough. 

That  is  terminated  by  refle&ing  bodies  of  differing  refra&ions  from  it, 
there  will  be  a  production  of  thefe  plealing  and  lovely  colours. 

Nor  is  it  necefiary,  that  the  two  terminating  Bodies  fhould  be  both  of 
the  fame  kind,  as  may  appear  by  the  vitrified  Lamina  on  Steel,  Lead^  and 
other  Metals,one  furface  of  which  Lamina  is  contiguous  to  the  furface  of 
the  Metal,  the  other  to  that  of  the  Air. 

Nor  is  it  necefiary,  that  thefe  colour’d  Laminee  fhould  be  of  an  even 
thicknefs,  that  is,  fhould  have  their  edges  and  middles  of  equal  thicknefs, 
as  in  a  Looking-glafs-plate,  which  circumftance  is  only  requifite  to  make 
the  Plate  appear  all  of  the  fame  colour  $  but  they  may  refemble  a  Lensy 
that  is,  have  their  middles  thicker  then  their  edges  5  or  elfe  a  double  con - 
cave ,  that  is,  be  thinner  in  the  middle  then  at  the  edges  .5  in  both  which 
cafes3  there  will  be  various  coloured  rings  or  lines, with  differing  confecu- 
tions  or  orders  of  Colours  5  the  order  of  the  firft  from  the  middle  out¬ 
wards  being  Red,  Yellow,  Green,  Blew,  &c .  And  the  latter  quite  con- 

trdry* 

But  further,  it  is  altogether  necefiary,  that  the  Plate,  in  the  places 
where  the  Colours  appear,  fhould  be  of  a  determinate  thicknefs :  Firft,  It 
muft  not  be  more  then  fuch  a  thicknefs,  for  when  the  Plate  is  increafed  to 
fuch  a  thicknefs,  the  Colours  ceafe  5  and  befides,  I  have  feen  in  a  thin 
piece  of  Mnfcovji-glafs,  where  the  two  ends  of  two  Plates,  which  appear¬ 
ing  both  fingle  ,  exhibited  two  diftinff  and  differing  Colours  5  but 
in  that  place  where  they  were  united,  and  conftituted  one  double  Plate 
(as  I  may  call  it )  they  appeared  tranfparent  and  colourlefs.  Nor ,  Se¬ 
condly  ,  may  the  Plates  be  thinner  then  fuch  a  determinate  cize-?  for  we 
alwayes  find,  that  the  very  outmoft  Rim  of  thefe  Haws  is  terminated  in 

a  white  and  colourlefs  Ring.  , 

Further,  in  this  Prod udtion  of  Colours  there  is  no  need  of  a  determi¬ 
nate  Light  of  fuch  a  bignefs  and  no  more ,  nor  of  a  determinate  pofition 
of  that  Light, that  it  fhould  be  on  this  fide, and  not  on  that  fide *  nor  of  a 

terminating  fhadow,  as  in  the  Prifine,  arid  Rainbow,  or  Watei-ball  .  for 

we  find,  that  the  Light  in  the  open  Air,  either  in  or  opt  of  the  Sun-beams, 
and  within  a  Room,  either  from  one  or  many  Windows,  produces  much 
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the  fame  eflfett  :  only  where  the  Light  is  brighteft,  there  the  Colours  are 
mod  vivid .  So  does  the  light  of  a  Candle ,  collected  by  a  Glafs-ball. 
And  further  ,  it  is  all  one  whatever  fide  of  the  coloured  Rings  be  to¬ 
wards  the  light}  for  the  whole  Ring  keeps  its  proper  Colours  from  the 
middle  outwards  in  the  fame  order  as  I  before  related ,  without  varying 
at  all,  upon  changing  the  pofition  of  the  light. 

But  above  all  it  is  mod  obfervable,  that  here  are  all  kind  of  Colours 
generated  in  a pellucid  body, where  there  is  properly  no  fuch  refra&ion  as 
Des  Cartes  fuppofes  his  Globules  to  acquire  a  verticity  by:  For  in  the 
plain  and  even  Plates  it  is  manifeft,  that  the  fecond  refra&ion  (  accord¬ 
ing  to  Des  Cartes  his  Principles  in  the  fifth  Self  ion  of  the  eighth  Chapter 
of  his  Meteors  )  does  regulate  and  reftore  the  luppofed  turbinated  Glo¬ 
bules  unto  their  former  uniform  motion.  This  Experiment  therefore  will 
prove  fuch  a  one  as  our  thrice  excellent  Verulam  calls  Experimentum  Cru- 
cis ,  ferving  as  a  Guide  or  Land-mark  ,  by  which  to  direft  our  courle  in 
the  fearch  after  the  true  caufe  of  Colours.  Affording  us  this  particular 
negative  Information,  that  for  the  production  of  Colours  there  is  not  ne- 
ceflary  either  a  great  refra&ion,  as  in  the  Prifme  }  nor  Secondly,  a  deter¬ 
mination  of  Light  and  fhadow ,  fuch  as  is  both  in  the  Prifme  and  Glafs- 
ball.  Now  that  we  may  fee  likewife  what  affirmative  and  pofitive  Inftru- 
dtion  it  yields, it  will  be  neceflary,  to  examine  it  a  little  more  particularly 
and  ftri&ly }  which  that  we  may  the  better  do ,  it  will  be  requifite  to 
premife  fomewhat  in  general  concerning  the  nature  of  Light  and  Refra¬ 
ction. 

And  firft  for  Light,it  feems  very  manifeft,  that  there  is  no  luminous  Bo¬ 
dy  but  has  the  parts  of  it  in  motion  more  or  lefs. 

Firft,  That  all  kind  of  fiery  burning  Bodies  have  their  parts  in  motion, 
I  think,  will  be  very  eafily  granted  me.  That  the  Jpark^  ftruck  from  a 
Flint  and  Steel  is  in  a  rapid  agitation ,  I  have  elfewherc  made  probable. 
And  that  the  Parts  of  rotten  Woody otten  Fifhynd  the  like,  are  alfo  in  mo¬ 
tion,  I  think,  will  as  eafily  be  conceded  by  thofe,  who  confider,that  thole 
parts  never  begin  to  fhine  till  the  Bodies  be  in  a  ftate  of  putrefa&ion  } 
and  that  is  now  generally  granted  by  all ,  to  be  caufed  by  the  motion  of 
the  parts  of  putrifying  bodies.  That  the  Bononian  Jlone  fhines  no  lon¬ 
ger  then  it  is  either  warmed  by  the  Sun-beams,  or  by  the  flame  of  a  Fire 
or  of  a  Candle,  is  the  general  report  of  thofe  that  write  of  it,  and  of 
others  that  have  feen  it.  And  that  heat  argues  a  motion  of  the  internal 
parts,is  (  as  I  laid  before  )  generally  granted. 

But  there  is  one  Inftance  more  ,  which  was  firft  fhewn  to  the  Royal  So¬ 
ciety  by  Mr.  Clayton  a  worthy  Member  thereof,  which  does  make  this  Aft 
fertion  more  evident  then  all  the  reft :  And  that  is.  That  a  Diamond  be¬ 
ing  rub’d^Jbruc^  or  heated  in  the  dark,  fhines  for  a  pretty  w bile  after,  fb 
long  as  that  motion,  which  is  imparted  by  any  of  thofe  Agents,  remains 
(fin  the  fame  manner  as  a  Glaft,rubb’d,ftruck,or(by  a  means  which  I  fhall 
elfewhere  mention  )  heated,  yields  a  found  which  lafts  as  long  asthew- 
brating  motion  of  that  fonorous  body  )  feveral  Experiments  made  on 
which  Stone,  are  fince  publifhed  in  a  Difcourfe  of  Colours,  by  the  truly 

honou- 
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honourable  Mr.  Boyle.  What  may  be  (aid  of  thole  Ignes  fatui  that  ap¬ 
pear  in  the  night, I  cannot  fo  well  affirm,  having  never  had  the  opportuni¬ 
ty  to  examine  them  my  felf,  nor  to  be  inform’d  by  any  others  that  had 
obferv’d  them :  And  the  relations  of  them  in  Authors  are  fo  impierfctf, 
that  nothing  can  be  built  on  them.  But  I  hope  I  {hall  be  able  in  another 
place  to  make  it  at  leaf!  very  probable,  that  there  is  even  in  thofe  alfoa 
Motion  which  caufes  this  efiew.  That  the  fhining  of  Sea-roaier  proceeds 
from,  the  fame  caufe,  may  be  argued  from  this.  That  it  ihines  hot  till  ei¬ 
ther  it  be  beaten  againft  a  Rock,  or  be  fome  other  wayes  broken  or  agi¬ 
tated  by  Storms,  or  Oars,  or  other  percujfng  hodics.  And  that  the  A- 
nimal  Energyes  or  Spirituous  agil  parts  are  very  a&ive  in  Cats  eyes  when 
they  fhine,  feems  evident  enough,  becaufe  their  eyes  never  ihine  but 
when  they  look  very  intenlly  either  to  find  their  prey,  or  being  hunted 
in  a  dark  room, when  they  feek  after  their  ad  veriary,  or  to  find  a  way  to 
efcape.  And  the  like  may  be  laid  of  the  lhining  Bellies  of  Glowormsi 
fince ’tis  evident  they  can  at  pleafure  either  increafe  or  extinguiih  that 
Radiation. 

It  would  be  fomewhat  too  long  a  work  for  this  place  Zetctically  to 
examine,  and  pofitively  to  prove,  what  particular  kind  of  motion  it  is 
that  muft  be  the  efficient  of  Light  5  for  though  it  be  a  motion,  yet  ’tis 
not  every  motion  that  produces  it,  fince  we  find  there  are  many  bodies 
very  violently  mov’d,  which  yet  afford  not  fuch  an  effeft  5  and  there 
are  other  bodies,  which  to  our  other  fenfes,  feem  not  mov’d  fo  much, 
which  yet  fhine.  Thus  Water  and  quick-filver,  and  moft  other  liquors 
heated,  fhine  not  5  and  feveral  hard  bodies,  as  Iron,  Silver,  Brafs,  Cop¬ 
per,  Wood,  &c.  though  very  often  ftruck  with  a  hammer,  fhine  not  pre¬ 
sently,  though  they  will  all  of  them  grow  exceeding  hot  5  whereas  rot¬ 
ten  Wood,  rotten  Fifh,  Sea  water,  Gloworms,  have  nothing  of  tan¬ 
gible  heat  in  them,  and  yet  ( where  there  is  no  ftronger  light  to  affed  the 
Senfory;  they  fhine  fome  of  them  fo  Vividly,  that  one  may  make  a  fhift 
to  read  by  them. 

It  would  be  too  long,  I  fay,  here  toinfert  the  difeurfive  progrefs  by 
Which  I  inquir’d  after  the  proprieties  of  the  motion  of  Light,  and  there¬ 
fore  I  fhall  only  add  the  refult. 

And,  Firft,  I  found  it  ought  to  be  exceeding  quic 4,  fuch  as  thofe  moti¬ 
ons  of  fermentation  and  putrefaction ,  whereby,  certainly,  the  parts  are 
exceeding  nimbly  and  violently  mov’d ,  and  that,  becaufe  we  find  thofe 
motions  are  able  more  minutely  to  fhatter  and  divide  the  body, then  the 
moft  violent  heats  or  menjiruums  we  yet  know.  And  that  fire  is  nothing 
elfe  but  fuch  a  dijjolution  of  the  Burning  body,  made  by  the  moft  univer- 
fal  menfiruum  of  all  fulphureous  bodies ,  namely,  the  Air,  we  fhall  in  an 
other  place  of this  Tra&ate  endeavour  to  make  probable.  And  that, 
in  all  extreamly  hot  fhining  bodies,  there  is  a  very  quick  motion  that 
caufes  Light,  as  well  as  a  more  robuft  that  caufes  Heat,  may  be  argued 
from  the  celerity  wherewith  the  bodyes  are  difiolv’d. 

Next,  it  muft  be  a  Vibrative  motion.  And  for  this  the  newly  mention’d 
Diamond  affords  us  a  good  argument  $  fince  if  the  motion  of  the  parts  did 

not 
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not  return.the  Diarhond  muft  after  many  rubbings  decay  and  be  wafted* 
but  we  have  no  reafon  to  fufpeft  the  latter,  elpecially  if  we  confider 
the  exceeding  difficulty  that  is  found  in  cutting  or  wearing  away  a  Di¬ 
amond.  And  a  Circular  motion  of  the  parts  is  much  more  improbable, 
fince,  if  that  were  granted, and  they  be  fuppos'd  irregular  and  Angular 
parts  I  fee  not  how  the  parts  of  the  Diamond  mould  hold  lo  hrmly  to- 
cether  or  remain  in  the  fame  fenfible  dimenfions,  which  yet  they  do. 
Next  if  they  be  Globular,  and  mov’d  only  with  a  turbinated  motion,  I 
knownot  any  caufe  that  can  imprefs  that  motion  upon  the  peUncid  me¬ 
dium ,  which  yet  is  done.  Thirdly,  any  other  irregular ^motion  of  the 
parts  one  amongft  another,  muft  necefianly  make  the  body  of  a  fluid 
confiftence,  from  which  it  is  far  enough.  It  muft  therefore  be  a  bin- 

And  Thirdly,  That  it  is  a  very  Jhort  vibrating  motion,  I  think  the  in- 
ftances  drawn  from  the  Ihining  of  Diamonds  will  alfo  make  probable. 
For  a  Diamond  being  the  hardeft  body  we  yet  know  in  the  World,  and 

confequently  the  leaft  apt  to  yield  or  bend,  muft  confequently  alfo  have 

its  vibrations  exceeding  fhort.  ...  .  .  r 

And  thefe,  I  think,  are  the  three  principal  propri  eties  of  a  motion,  re¬ 
quisite  to  produce  the  effect  call  d  Light  in  the  Object. 

The  next  thing  we  are  to  confider,  is  the  way  or  manner  ot  the  trajc- 
ttion  of  this  motion  through  the  interpos  d  pellucid  body  to  the  eye : 
And  here  it  will  be  eafily  granted, 

Firft  That  it  muft  be  a  body  fufceptible  and  impartible  ot  this  motion 
that  will  deferve  the  name  of  a  Tranfparent.  And  next,  that  the  parts  of 
{iich  a  body  muft  be  Homogeneous ,  or  of  the  lame  kind.  Thirdly ,  that  the 
eonftitution  and  motion  of  the  parts  muft  be  fuch,  that  the  appulfe  of  the 
luminous  body  may  be  communicated  or  propagated  thrbugh  it  to  the 
greateft  imaginable  diftance  in  the  leaft  imaginable  time  *  though  I  lee 
no  reafon  to  affirm,  that  it  muft  be  in  an  inftant :  For  I  know  not  any  one 
Experiment  or  oblervation  that  does  prove  it.  And,  whereas  it  may  be 
obfe&ed.  That  we  fee  the  Sun  rifen  at  the  very  inftant  when  it  is  above 
the  fenfible  Horizon,  and  that  we  fee  a  Star  hidden  by  the  body  of  the 
Moon  at  the  lame  inftant,  when  the  Star,  the  Moon,  and  our  Eye  are  all 
in  the  fame  line  5  and  the  like  Obfervations,  or  rather  fuppofitions,  may 
be  urg’d.  I  have  this  to  anfwer.  That  I  can  as  eafily  deny  as  they  affirm* 
for  I  would  fain  know  by  what  means  any  one  can  be  allured  any  more 
of  the  Affirmative,  then  I  of  the  Negative.  If  indeed  the  propagation 
were  very  flow,  tis  poffible  lomething  might  be  difcovered  by  Eclyp- 
fes  of  the  Moon  *  but  though  we  Ihould  grant  the  progrels  ot  the  light 
from  the  Earth  to  the  Moon,  and  from  the  Moon  back  to  the  Earth  a- 
gain  to  be  full  two  Minutes  in  performing,  I  know  not  any  poliible 
means  to  dilcover  it  5  nay,  there  may  be  lome  inftances  perhaps  ot  Ho¬ 
rizontal  Eclypfes  that  may  feem  very  much  to  favour  this  luppolition  01 
the  flower  progreflion  of  Light  then  moft  imagine.  And  the  like  may 
be  faidof  the  Eclypfes  of  the  Sun,  &c.  But  of  this  only  by  the  by. 

Fourthly,  That  the  motion  is  propagated  every  way  through  an  Homo- 
J  geneous 
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geneous  medium  by  dirdl  or  Jlraight  lines  extended  every  vyay  like  Rays 
from  the  center  of  a  Sphere.  Fifthly,  in  an  Homogeneous  medium  this  mo¬ 
tion  is  propagated  every  way  with  equal  velocity ,  whence  neceflarily  eve¬ 
ry  pulfe  or  vitration  of  the  luminous  body  will  generate  a  Sphere,  which 
will  continually  increafe,  and  grow  bigger,  juft  after  the  fame  manner 
(though  indefinitely  fwifter)  as  the  waves  or  rings  on  the  furface  of  the 
water  do  fwell  into  bigger  and  bigger  circles  about  a  point  of  it,  where, 
by  the  finking  of  a  Stone  the  motion  was  begun,  whence  it  neceflarily  fol¬ 
lows,  that  all  the  parts  of  thefe  Spheres  undulated  through  an  Homogene¬ 
ous  medium  cut  the  Rays  at  right  angles. 

But  becaufe  all  tranfparent  mediums  are  not  Homogeneous  to  one  an- 
other,therefore  we  will  next  examine  how  this  pulfe  or  motion  will  be 
propagated  through  difteringly  tranfparent  mediums \  And  here,  ac¬ 
cording  to  the  moft  acute  and  excellent  Philolbpher  Des  Cartes ,  I  fup- 
pofe  the  fign  of  the  angle  of  inclination  in  the  firft  medium  to  be  to 
the  fign  of  reflation  in  the  fecond,  As  the  denfity  of  the  firft,  to  the 
denfity  of  the  fecond.  By  denfity,  I  mean  not  the  denfity  in  relpedt  of 
gravity  (with  which  the  reflations  or  tranfparency  of  mediums  hold  no 
proportion)  but  in  refpeft  onely  to  the  trajetfion  of  the  Rays  of  light,  in 
which  refpet  they  only  differ  in  this  3  that  the  one  propagates  the  pulfe 
more  eafily  and  weakly,  the  other  more  flowly,  but  more  ftrongly.  But 
as  for  the  pulfes  themfelves,  they  will  by  the  refra&ion  acquire  another 
propriety,  which  we  (hall  now  endeavour  to  explicate. 

We  will  fuppofe  therefore  in  the  firft  Figure  AC  F  D  to  be  a  phyfical 
Ray,  or  A  B  C  and  D  E  F  to  be  two  Mathematical  Rays,  trajetfecl  from 
a  very  remote  point  of  a  luminous  body  through  an  Homogeneous  tranfpa- 
rent  medium  L  L  L,  and  D  A,  E  B,  F  C,  to  be  fmall  portions  of  the  or¬ 
bicular  impulfes  which  muft  therefore  cut  the  Rays  at  right  angles  3  thefe 
Rays  meeting  with  the  plain  furface  N  O  of  a  medium  that  yields  an 
eafier  tranfitus  to  the  propagation  of  light,  and  falling  obliquely  on  it, 
they  will  in  the  medium  M  M  M  be  refra&ed  towards  the  perpendicular 
of  the  furface.  And  becaufe  this  medium  is  more  eafily  traje&ed  then 
the  former  by  a  third,  therefore  the  point  C  of  the  orbicular  pulfe  F  C 
will  be  mov’d  to  H  four  fpaces  in  the  fame  time  that  F  the  other  end  of 
it  is  mov’d  to  G  three  fpaces,  therefore  the  whole  refra&ed  pulfe  G  H 
fhall  be  oblique  to  the  refra&ed  Rays  C  H  K  and  G  f  3  and  the  angle  GHC 
(hall  be  an  acute,  and  fo  much  the  more  acute  by  how  much  the  greater 
the  refra&ion  be,  then  which  nothing  is  more  evident,  for  the  fign  of  the 
inclination  is  to  the  fign  of  refraction  as  G  F  to  T  C  the  diftancc  be¬ 
tween  the  point  C  and  the  perpendicular  from  G  on  C  K,  which  being  as 
four  to  three,  H  C  being  longer  then  G  F  is  longer  alfo  then  T  C,  there¬ 
fore  the  angle  G  H  C  is  lefs  than  G  T  C.  So  that  henceforth  the  parts  of 
the  pulfes  G  H  and  I K  are  mov’d  afeew,  or  cut  the  Rays  at  oblique 

angles.  '  V  ^  ;  >  iW; 

It  is  not  my  bufinefs  in  this  place  to  fet  down  the  reafons  why  this  or 

that  body  fhould  impede  the  Rays  more, others  lefs :  as  why  Water  fhould 
tranfmit  the  Rays  more  eafily,  though  more  weakly  than  air.  Onely  thus 

K  much 
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irmch  in  general  I  (hall  hint3that  I  fuppofe  the  medium  MMMto  have  lefs 
of  the  tranfparent  undulating  fubtile  matter,  and  that  matter  to  be  lefs 
implicated  by  it5  whereas  LLL  I  fuppofe  to  contain  a  greater  quantity 
of  the  fluid  undulating  fubftance,and  this  to  be  more  implicated  with  the 
particles  of  that  medium. 

But  to  proceed,  the  fame  kind  of  obliquity  of  the  Pulfes  and  Rays  will 
happen  alfo  when  the  reflation  is  made  out  of  a  more  eafie  into  a  more 
difficult  mediu  $  as  by  the  calculations  of  G  C  S  R  which  are  refrafted 

from  the  perpendicular.  In  both  which  calculations  ’tis  obvious  to  obferve, 
that  always  that  part  of  the  Ray  towards  which  the  refra&ion  is  made 
has  the  end  of  the  orbicular  pulfe  precedent  to  that  of  the  other  fide.  And 
always,the  oftner  the  rcfraftion  is  made  the  fame  way,Or  the  greater  the 
fingle  refraction  is,  the  more  is  this  unequal  progrcfs.  So  that  having 
found  this  odd  propriety  to  be  an  infeparable  concomitant  of  a  refraCfed 
Ray,  not  ftreightned  by  a  contrary  refra&ion,  we  will  next  examine  the 
refraCtions  of  the  Sun-beams,  as  they  are  fuffer’d  onely  to  pafs  through  a 
fmall  paffage,  obliquely  out  of  a  more  difficult, into  a  more  eafie  medium. 

Let  us  fuppofe  therefore  ABC  in  the  fecond  Figure  to  reprefent 
alarge  Chimical  Glafs-body  about  two  foot  long,  filled  with  very  fair  Wa¬ 
ter  as  high  as  A  B,  and  inclin’d  in  a  convenient  pofture  with  B  towards 
the  Sun  :  Let  us  further  fuppofe  the  top  of  it  to  be  cover  d  with  an  opa- 
cous  body,  all  but  the  hole  a  b ,  through  which  the  Sun-beams  ai  e  fuffer  d. 
to  pafs  into  the  Water, and  are  thereby  refraCted  to  c  d  ef  3againft  which 
part,  if  a  Paper  be  expanded  on  the  outfide,  there  will  appear  all  the  co¬ 
lours  of  the  Rain-bow,  that  is,  there  will  be  generated  the  two  principal 
colours.  Scarlet  and  Blue,  and  all  the  intermediate  ones  which  ai  ifefrom 
the  compofition  and  dilutings  of  thefe  two,  that  is,  c  d  fhall  exhibit  a 
Scarlet ,  which  toward  d  is  diluted  into  a  Telloro  ,  this  is  the  refraftion  of 
the  Ray,  /  4,  which  comes  from  the  underfide  of  the  Sun  5  and  the  Ray 
ef  fhall  appear  of  a  deep  Blue,  which  is  gradually  towards  e  diluted  in¬ 
to  a  pale  Watchet-blue.  Between  d  and  e  the  two  diluted  c olouis.  Blue 
and  Tellow  are  mixt  and  compounded  into  a  Green  and  this  I  imagine  to 
be  the  reafon  why  Green  is  fb  acceptable  a  colour  to  the  eye,  and  that 
either  of  the  two  extremes  are,  if  intenfe,  rather  a  little  oflenfive,  name¬ 
ly,  the  being  plac’d  in  the  middle  between  the  two  extremes,  and  com¬ 
pounded  out  of  both  thofe,  diluted  alfb,  or  fbmewhat  qualifi  d,  for  the 
compofition,  arifing  from  the  mixture  of  the  two  extremes  undiluted , 
makes  a  Purple, which  though  it  be  a  lovely  colour,and  pretty  acceptable 
to  the  eye,  yet  is  it  nothing  comparable  to  the  ravifhing  pleafure  with 
which  a  curious  and  well  tempered  Green  affe&s  the  eye.  If  removing 
the  Paper,  the  eye  be  plac’d  againft  c  d,  it  will  perceive  the  Ibwer  fide 
bf  the  Sun  (or  a  Candle  at  night  which  is  much  better,  becaufc  it  offends 
not  the  eye,  and  is  more  eafily  manageable)  to  be  of  a  deep  Red,  and  if 
againft  ef  it  will  perceive  the  upper  part  of  the  luminous  body  to  be  of 
a  deep  J Blue  5  and  thefe  colours  will  appear  deeper  and  deeper,  accord¬ 
ing  as  the  Rays  from  the  luminous  body  fall  more  obliquely  on  the  fur* 
face  of  the  Water,  and  thereby  fuffer  a  greater  refra£hon  ,  and  the 
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more  diftind,  the  further  c  cl  ef  is  removed  from  the  trajeding  hdle. 

So  that  upon  the  whole,  we  lhall  find  that  the  reafon  of  the  Phfnome- 
na  fecms  to  depend  upon  th ^obliquity  of  the  orbicular pulfeyo  the  Lines  of 
Radiation, and  in  particular, that  the  Rayc  cl  which  conditutes  the^r- 
let  has  its  inner  parts,  namely  thofe  whith  are  next  to  the  middle  of  the 
luminous  body,  precedent  to  the  outermoft  which  are  contiguous  to  the 
dark  and  unradiatrng  fkie.  And  that  the  Ray  e  f  which  gives  a  Blue ,  has 
its  outward  part, namely,  that  which  is  contiguous  to  the  dark  fkie  prece¬ 
dent  to  the  pulfe  from  the  innermod,  which  borders  on  the  bright  area. 
of  the  luminous  body.  .  .  .  / 

We  may  obferve  further,that  the  caufe  of  the  diluting  of  the  colours  to¬ 
wards  the  middle, proceeds  partly  from  the  widenefs  of  the  hole  through 
which  the  Rays  pafs,  whereby  ,  the  Rays  from  feveral  parts  of  the  lumi¬ 
nous  body,  fall  upon  many  of  the  fame  p^rts  between  c  and  f  as  is  mote 
manifeft  by  the  Figure :  And  partly  allb  from  the  nature  of  the  refradion 
it  (elf,  for  the  vividnels  or  drength  of  the  two  terminating  colours,  arifing 
chiefly  as  we  have  feen,  from  the  very  great  difference  that  is  betwixt  the 
outfides  of  thofe  oblique  undulations  Sc  the  dark  Rays  circumambient, and 
that  difparity  betwixt  the  approximate  Rays,decaying  gradually  :  the  fur¬ 
ther  inward  toward  the  middle  of  the  luminous  body  they  are  remov’d, 
the  more  muff  the  colour  approach  to  a  white  or  an  undidurbed  light. 

Upon  the  calculation  of  the  refradion  and  retledicn  from  a  Ball  of 
Water  or  Glafs,we  have  much  the  lame  Phenomena  namely, an  obliquity  of 
the  undulation  in  the  (ame  manner  as  we  have  found  it  here.  Which,  be- 
caufe  it  is  very  much  to  our  prefent  purpofe,  and  affords  fuch  an  Infancia 
crucify  as  no  one  that  I  know  has  hitherto  taken  notice  of,  I  (hall  further 
examine.  For  it  does  very  plainly  and  pofitively  difiinguifh,  and  fhew, 
which  of  the  two  Hypothefes^ either  the  Cartefian  or  this  is  to  be  followed, 
by  affording  a  generation  of  all  the  colors  in  the  Rainbow,wherc  accord¬ 
ing  to  the  Cartefian  Principles  there  fhould  be  none  at  all  generated.  And 
fecondly,  by  affording  ah  iridance  that  does  more  clofely  confine  the 
caufe  of  thefe  rf:<e nomena  of  colours  to  this. prefent  Hypotkcfis. 

And  firff,for  the  Cartefian ,we  have  this  to  objed  againft  it,That  whereas 
he  (ays  (Met  corum  Cap.S.Seil^fSed judicabam  unicam(refraltione  fili'cet') 
ad  minimu  requiriy&  quidem  talem  ut  ejus  ejfc&us  alia  contraria  (refract i- 
one)non  defruatur  :  Nam  experientia  docet Jifuperficies  N  M  &  N  P  ( nempe 
refringentesf)  Parallels  forent0  radios  tantundem  per  alteram  iterum  erdtos 
quantum  per  unamfrangerenturymUos  colores  depi&uros  ^  This  Principle  of 
his  holds  true  indeed  in  apriime  Where  the  refrading  furfacesare  plain, 
butis  contradided  by  the  Ball  or  Cylinder,  whether  ofWater  OrGlafs, 
where  the  refrading  furfaces  are  Orbicular  or  Cylindrical.  For  if  we  ex¬ 
amine  the  pafiage  of  any  Globule  or  Ray  of  the  primary  iw,we  (hall  find 
it  to  pafs  out  of  the  Ball  or  Cylinder  again,  with  the  fame  inclination  and 
refradion  that  it  enter’d  in  withall,  and  that  that  lad  refradion  by  means 
of  the  intermediate  retiedion  (hall  be  the  fame  as  if  without  any 
refledion  at  all  the  Ray  had  been  twice  refraded  by  two  Parallel 
furfaces; 
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And  that  this  is  true,  not  onely  in  one,  but  in  every  Ray  that  goes  to 
the  conftitution  of  the  Primary  Iris  5  nay,  in  every  Ray,  that  fuffers  only 
two  refraXions.and  one  refleXion,  by  the  furface  of  the  round  body,  we 
fhall  prefently  lee  moft  evident,  if  we  repeat  the  Cartefian  Scheme ,  men¬ 
tioned  in  theftenth  Settion  of  the  eighth  Chapter  of  his  Meteors,  where 
E  F  K  N  P  in  the  third  Figure  is  one  of  the  Rays  of  the  Primary  Iris, 
twice  refraXed  at  F  and  N,  and  once  reflected  at  K  by  the  furface  of  the 
Water-ball.  For,  firft  it  is  evident,  that  K  F  and  KN  are  equal,  becaufe 
K  N  being  the  refleXed  part  of  K  F  they  have  both  the  fame  inclination 
on  the  furface  K  that  is  the  angles  F  K  T,  and  N  K  V  made  by  the  two 
Rays  and  the  Tangent  of  K  are  equal ,which  is  evident  by  the  Laws  of  re¬ 
flexion  $  whence  it  will  follow  alfo,  that  K  N  has  the  fame  inclination  on 
the  furface  N,  or  the  Tangent  of  it  X  N  that  the  Ray  K  F  has  to  the  lur- 
face  F,  or  the  Tangent  of  it  F  Y,  whence  it  muft  neceflarily  follow,that 
the  refraXions  at  F  and  N  are  equal,  that  is,  K  F  E  and  K  N  P  are  equal. 
Now,  that  the  furface  N  is  by  the  refleXion  at  K  made  parallel  to  the  lur- 
face  at  F,  is  evident  from  the  principles  of  refleXion  5  for  refleXion  being 
nothingi>uoan  inverting  of  the  Rays, if  we  re-invertthe  Ray  KN  P,  ana 
make  the  fame  inclinations  below  the  line  T  K  V  that  it  has  above,  it  will 
be  moft  evident,  that  K  H  the  inverfe  of  K  N  will  be  the  continuation  of 
the  line  F  K,  and  that  L  H  I  the  inverle  of  O  X  is  parallel  to  F  Y.  And 
LI  M  the  inverle  of  N  P  is  Parallel  to  EF  for  the  angle  K  H I  is  equal 
to  K  N  O  which  is  equal  to  K  F  Y,  and  the  angle  K  H  M  is  equal  to  K  N  P 
which  is  equal  to  K  F  E  which  was  to  be  prov’d. 

So  that  according  to  the  above  mentioned  Cartefian  principles  there 
lhould  be  generated  no  colour  at  all  in  a  Ball  of  Water  or  Glals  by  two 
refraXions  and  one  refleXion,  which  does  hold  moft  true  indeed,  if  the 
furfaces  be  plain,  as  may  be  experimented  with  any  kind  of  prifme  where 
the  two  refraXing  furfaces  are  equally  inclin’d  to  the  refleXing  5  but  in 
this  the  Phenomena  arc  quite  otherwile. 

The  caule  therefore  of  the  generation  of  colour  muft  not  be  what  Des 
Cartes  afligns,  namely,  a  certain  rotation  of  the  Globuli  atherei^ which  are 
the  particles  which  he  fuppofes  to  conftitute  the  Pellucid  medium ,  But 
fomewhat  elfe,  perhaps  what  we  have  lately  luppofed,  and  fhall  by  and 
by  further  profecute  and  explain. 

But,Firft  I  fhajl  crave  leave  to  propound  fome  other  difficulties  of  his, 
notwithftanding  exceedingly  ingenious  Hypothecs :  which  I  plainly  confefe 
to  me  feem  fuch$  and  thofeare, 

Firft,  if  that  light  be  (as  is  affirmed,  Diopt.  cap.  1.  $.  8.)  not  lb  pro¬ 
perly  a  motion, ras  anaXionor  propenfion  to  motion,  I  cannot  conceive 
how  the  ey  e  can  come  to  be  lenfible  of  the  verticity  of  a  Globule ,  which  is 
generated  in  a  drop  of  Rain,  perhaps  a  mile  off  from  it.  For  that  Globule  is 
not  carry  d  to  the  eye  according  to  his  formerly  recited  Principle^  and  if 
not  lb, I  cannot  conceive  how  it  can  communicate  its  rotation ,  or  circular 
motion  to  the  line  of  the  Globules  between  the  drop  and  the  eye.  It  can¬ 
not  be  by  means  of  every  ones  turning  the  next  before  him  for  if  lb,  then 
onely  all  the  Globules  that  are  in  the  odd  places  muft  be  turned  the  fame 

way1 
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way  with  the  firft,  namely,  the  3.  5.  7. 9.  n3&c.  but  all  the  Globules 
interpofited  between  them  in  the  even  places ,  namely, the  2.4.6.8.10.^. 
muft  be  the  quite  contrary  5  whence,  according  to  the  Cartefian  Hypothefs9 
there  muft  be  no  diftind  colour  generated,  but  a  confuhon.  Next,fince 
th cCartejian  Globuli  are  fupposd  (Principiarum  Pkilofoph.  Part.  3.  §.86.) 
to  be  each  of  them  continually  in  motion  about  their  centers,  I  cannot 
conceive  how  the  eye  is  able  to  diftinguilh  this  new  generated  motion 
from  their  former  inherent  one,  if  I  may  lo  call  that  other  wherewith  they 
are  movd  or  turbinated ,  from  lome  other  caufe  than  reffadion.  And 
thirdly,  I  cannot  conceive  how  thefe  motions  lhould  not  happen  fome- 
times  to  oppofe  each  other,  and  then,  in  head  of  a  rotation ,  there  would 
be  nothing  but  a  dire#  motion  generated,  and  confequently  no  colour. 

And  fourthly,  1  cannot  conceive,  how  by  the  Carteftan  Hypothecs  it  is  pofr 
fible  to  give  any  plaufible  reafon  of  the  nature  of  the  Colours  generated 
in  the  thin  lamina  of  thefe  our  Alicrojcopical  Observations  3  for  in  many  of 
thefe,  the  refrading  and  refleding  furfaces  are  parallel  to  each  other, and 
confequently  no  rotation  can  be  generated,  nor  is  there  any  necefiity  of 
a  fhadow  or  termination  of  the  bright  Rays,  fuchas  is  fuppos'd  ( chap.  8 . 

$.5.  Etpreterea  obfervavi  umbram  quoque^aut  limitationem  lumink  reqmri: 
and  chap .  8.  $.  9. )  to  be  neceflary  to  the  generation  of  any  difrind  co¬ 
lours  3  Bdides  that,  here  is  oftentimes  one  colour  generated  without  any 
of  the  other  appendant  ones,  which  cannot  be  by  the  Carteftan  Hy¬ 
pothecs.  ■:  >  ,  '  ; 

There  muft  be  therefore  fome  other  propriety  of  refradion  thatcaufes 
eolour.  And  upon  the  examination  of  the  thing,  I  cannot  conceive  any 
one  more  general,  infeparable,  andfufficient,  than  that  which  I  have  be¬ 
fore  affign'd.  That  we  may  therefore  fee  how  exadly  our  Hypothefs 
agrees  alfb  with  the  Than  omen  a  of  the  refrading  round  body,  whether 
Globe  or  Cylinder ,  we  fhall  next  fubjoyn  our  Calculation  or  Examen 
of  it. 

And  to  this  end,  we  will  calculate  any  two  Rays:  as  for  inftance  3  let  schem.  i, 
EF  be  a  Ray  cutting  the  Radius  C  D  (divided  into  20.  parts)  in  G  16.  Fil 
parts  difiant  from  C,  and  ef  another  Ray, which  curs  the  fame  Radius 
'mg  17.  parts  difiant, thefe  will  be  refradtd  to  K  and  4,  and  from  thence 
reflededtoN  and  n3  and  from  thence  refraded  toward  P  andpj  there¬ 
fore  theArch  F/ will  be  5.^  5'.  The  Arch  F  K  io6.d  30'. the  Arch/  4 
ioi.d  2 .  The  line  F  G  6000.  and  f  g  5 267.  therefore  h  f.  73 3.  therefore 
Fc  980,  almoft.  The  line  F  K  16024.  an^  /4 1 5436.  therefore  N  d  196. 
and  n  o  147  almoft,  the  line  Nn  1019  the  Arch  N  n  5.d  51'.  therefore 
the  Angle  N#<?is  34^  43’.  therefore  the  Angle  Non.  is  139.4  5 6'. 
which  is  almoft  50A  more  than  a  right  Angle. 

It  is  evident  therefore  by  this  Hypot  hefts ,  that  at  the  fame  time  that  ef 
touches /EF  is  arrived  at  c.  And  by  that  time  e/4»  is  got  to  », 
EFKN  is  got  to  d3  and  when  it  touches  N,  thepulfeof  the  other  Ray 
is  got  to  o .  and  no  farther,  which  is  very  fhort  of  the  place  it  fhould  have 
arriv  d  to,to  make  the  Ray  n  p  to  cut  the  orbicular  pulfe.  N  0  at  right 
Angles :  therefore  the  Angle  N  op  is  an  acute  Angle,  but  the  quite  con¬ 
trary 
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trary  of  this  will  happen,if  i7.and  18.be  calculated  in  fteadof  i6.and  17; 
both  which  does  moft  exaftly  agree  with  the  Thanomena  :  For  if  the  Sun, 
or  a  Candle  (which  is  better)  be  placed  about  E  e,  and  the  eye  about 
P  p  the  Rays  E  F  ef.  at  16.  and  17.  will  paint  the  fide  of  the  luminous 
obieft  toward  *  p  Blue, and  towards  N  P  Red.  But  the  quite  contrary  will 
happen  when  E  F  is  17.  and  e  f  18.  for  then  towards  N  P  fhallbe  a  Blue , 
and  towards  ftp  a  Red,  exactly  according  to  the  calculation.  And  there 
appears  the  Blue  of  the  Rainbow,  where  the  two  Blue  (ides  of  the  two 
Images  unite,  and  there  the  Red  where  the  two  Red  Tides  unite,  that  is, 
where  the  two  Images  are  juft  dilappearing  5  which  is,  when  the  Rays 
E  F  and  N  P  produc’d  till  they  meet, make  an  Angle  of  about  41.  and  an 
half ;  the  like  union  is  there  of  the  two  Images  in  the  Production  of  the 
Sccundary  Iris,  and  the  fame  caufes,  as  upon  calculation  may  appear  5 
onely  with  this  difference,  that  it  is  fomewhat  more  faint,  by  realon  of  the 
duplicate  reflection,  which  does  always  weaken,  the  impulfe  the  oftner 

it  is  repeated.  .  . 

Now  though  the  lecond  refraCtion  made  at  N  n  be  convenient,that  is, 

do  make  the  Rays  glance  the  more,  yet  is  it  not  altogether  requifite  5  for 
it  is  plain  from  the  calculation,  that  the  pulfe  dn  is  Efficiently  oblique  to 
the  Rays  K  N  and  as  wel  as  the  pul kfc  is  oblique  to  the  Rays  fc  K. 

And  therefore  if  a  piece  of  very  fine  Paper  beheld  clofe  againft  N  n  and 
the  eye  look  on  it  either  through  the  Balias  from  D,  or  from  the  other 
fide,  as  from  B.  there  fhall  appear  a  Rainbow,  or  colour’d  line  painted  on 
it  with  the  part  toward  X  appearing  Red,  towards  O,  Blue  the  krme  alio 
fhall  happen,  if  the  Paper  be  placed  about  K  4,  for  towards  T  fhall  ap¬ 
pear  a  Red,  and  towards  V  a  Blue,  which  does  exaCHy  agree  with  this  my 
Hypothecs,  as  upon  the  calculation  of  the  progrefs  of  the  pulfe  will  molt 

eafily  appear.  ,  .  , 

Nor  do  thefe  two  obfervations  of  the  colours  appearing  to  the  eye  a- 

bout p  differing  from  what  they  appear  on  the  Paper  at  N  contradict  each 
other  $  but  rather  confirm  and  exaCHy  agree  with  one  another,  as  will  be 
evident  to  him  that  examines  the  reafons  fet  down  by  the  ingenious. 
Des  Cartes  in  the  12.  Sett,  of  the  8.  Chapter  of  his  Aieteors,  where  he 
gives  the  truereafbn  why  the  colours  appear  of  a  quite  conti  ary  or  er 
to  the  eye,  to  what  they  appear’d  on  the  Paper  if  the  eye  be  placdm 
fteed  of  the  Paper  :  And  as  in  thePrifme,  fo  alfo  in  the  Water-Drop,  or 
Globe  the  rheenomena  and  reafbn  are  much  the  lame.  .  . 

Having  therefore  fhewn  that  there  is  fuch  a  propriety  in  the  prijwe 
and  water  Globule  whereby  the  pulfe  is  made  oblique  to  Pro8r^*“v^> 
and  that  fo  much  the  more,  by  how  much  greater  the  refraction  is,  I  fhall 
in  the  next  place  confider,  how  this  conduces  to  the  production  of  co¬ 
lours,  and  what  kind  ofimpreflion  it  makes  upon  the  bottom  of  the  eye  5 
and  to  this  end  it  will  be  requifite  to  examine  this  Hypothecs  a  little  more 

^  Firft  therefore,  if  we  confider  the  manner  of  the  progrefs  of  the  pulfe, 
it  will  feem  rational  to  conclude,  that  that  part  or  end  of  the  pulfe  which 
precedes  the  other, muft  neceflarily  be  fomwhat  more  obtntided, or  impeded 
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by  the  refinance  of  the  tranfparent  medium  0  than  the  other  part  or  end  of 
it  which  is  fubfequent,  whofe  way  is,  as  it  were,  prepared  by  the  other  5 
elpecially  if  the  adjacent  medium  be  not  in  the  fame  manner  enlightned 
or  agitated.  And  therefore(in  the  fourth  Figure  of  the  iixth  Iconifm)t he 
Ray  AAAHB  will  have  its  fide  HH  more  dead ned  by  the  refinance 
of  the  dark  or  quiet  medium  P  P  P,  Whence  there  will  be  a  kind  of  dead- 
nefs  fuperinduc’d  on  the  fide  HHH,  which  will  continually  increafe  from 
B,  and  {trike  deeper  and  deeper  into  the  Ray  by  the  line  B  R  5  Whence 
all  the  parts  of  the  triangle,  R  B  H  O  will  be  of  a  dead  Blue  colour,  and 
lb  much  the  deeper,  by  how  much  the  nearer  they  lie  to  the  line  B  H  H, 
which  is  moft  deaded  or  impeded,  and  fo  much  the  more  dilute ,  by  how 
much  the  nearer  it  approaches  the  line  BR.  Next  on  the  other  fide  of 
the  Ray  A  A  N,  the  end  A  of  the  pulfe  A  H  will  be  promoted,  or  made 
ftronger,  having  its  paflage  already  prepar’d  as’twere  by  the  other  parts 
preceding, and  fo  its  imprefficn  wii  be  ftronger^And  becaufe  of  its  obliqui¬ 
ty  to  the  Ray, there  will  be  propagated  a  kind  of  faint  motion  into  Q_CL 
the  adjacent  darker  quiet  medium ,  which  faint  motion  will  fpread  fur¬ 
ther  and  further  into  CbQ_  as  the  Ray  is  propagated  further  and  further 
from  A, namely, as  far  as  the  line  M  A, whence  all  the  triangle  MAN  will 
be  ting’d  with  a  Red.  and  that  Red  will  be  the  deeper  the  nearer  it  ap-* 
proaches  the  line  M  A,  and  the  paler  or  yellower  the  nearer  it  is  the  line 
NA.  And  if  the  Ray  becontinued,fo  that  the  lines  A  N  andBR  (which 
are  the  bounds  of  the  Red  and  Blue  diluted )  do  meet  and  crols  each  other, 
there;  will  be  beyond  that  interfeCtion  generated  all  kinds  of  Greens. 

Now;thefe  being  the  proprieties  of  every  fingle  refra&ed  Ray  of  light, 
it  will  be  eafie  enough  to  confider  what  myft  be  the  refok  of  very  many 
fitch  Rays  collateral :  As  if  we  fuppofe  infinite  fuch  Rays  interjacent  be-* 
tween  A  K  S  B  and  A  N  O  B,  which  are  the  terminating :  For  in  this  cafe 
the  Ray  A  K  S  B  will  have  its  Red  triangle  intire, as  lying  next  to  the  dark 
or  quiet  medium ,  but  the  other  fide  of  it  B  S  will  have  no  Blue ,  becaufe 
the  medium  adjacent  to  it  S  B  O,  is  mov’d  or  enlightned,and  confequent- 
ly  that  light  does  deftroy  the  colour.  So  likewife  will  the  Ray  A  N  O  B 
lofe  its  fted?,becaufe  the  adjacent  medium  is  mov’d  or  enlightned, but  the 
other  fide  of  theRaythatis  adjacent  to  the  dark,  namely,  A  HO  will 
preferve  its  Blue  entire,  and  thefe  Rays  muft  be  fo  far  produc’d  as  till 
AN  andBR  cut  each  other,  before  there  will  be  any  Green  produc’d. 
From  thefe  Proprieties  well  confider’d,  may  be  deduc’d  the  reafons  of  all 
the  Phenomena  of  the  prifme ,  and  of  the  Globules  or  drops  of  Water  which 
conduce  to  the  production  of  the  Rainbow. 

Next  for  the  imprefiion  they  make  on  the  Retina ,  we  will  further  ex¬ 
amine  this  Hypothecs ;  Suppofe  therefore  ABODE  F.in  the  fifth  Figure , 
to  reprefent  the  Bali  of  the  eye :  on  the  Cornea  of  which  ABC  two 
Rays  G  A  C  H  and  K.  C  A I  (which  are  the  terminating  Rays  of  a  lumi-* 
nous  body)  falling,  are  by  the  refraction  thereof  collected  or  cowuergd 
into  two  points  at  the  bottom  of  the  eye.  Now,  becaufe  thefe  termi¬ 
nating  Rays,  and  all  the  intermediate  ones  which  come  from  any  part  of 
the  luminous  body,  are  foppos’d  by  fome  fufficient  refraction  before  they 
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enter  the  eye,  to  have  their  pulfes  made  oblique  to  their  progreffion,  and 
confequently  each  Ray  to  have  potentially  Juperinducd  two  proprieties, 
or  colours, viz.  a  Red  on  the  one  fide,  and  a  Blue  on  the  other,  which  not- 
withftanding  are  never  actually  manifeft,butwhen  this  or  that  Ray  has  the 
one  or  the  other  fide  of  it  bordering  on  a  dark  or  unmov’d  medium,  there¬ 
fore  as  foon  as  thefe  Rays  are  entred  into  the  eye.and  fo  have  one  fide  of 
each  of  them  bordering  on  a  dark  part  of  the  humours  of  the  eye,  they 
will  each'of  them  actually  exhibit  fome  colour  $  therefore  ADC  the  pro- 
du&iorfXj  A  C  H  will  exhibit  a  Blue, becaufe  the  fide  C  D  is  adjacent  to  the 
dark  mediumC  QD  C,but  nothing  of  a  Red,  becaufe  its  fide  A  D  is  adjacent 
to  the  enlightned  medium.  A  D  F  A  :  And  all  the  Rays  that  from  the  points 
of  the  luminous  body  are  collected  on  the  parts  of  the  Retina  between  D 
and  F  fhall  have  their  Blue  lo  much  the  more  diluted  by  how  much  the  far¬ 
ther  thele  points  of colle&ion  are  diftant  from  D  towards  F  5  and  the  Ray 
AFC  the  production  of  K  C  A  I,  will  exhibit  a  Red,  becaufe  the  fide  A  F 
is  adjacent  to  the  dark  or  quiet  medium  of  the  eye  A  P  F  A,  but  nothing  ' 
of  a  i?/#e,becaufe  its  fide  C  F  is  adjacent  to  the  enlightned  medium  C  F  D  C, 
and  all  the  Rays  from  the  intermediate  parts  of  the  luminous  body  that 
are  collected  between  F  and  D  fhall  have  their  Redto  much  the  more  di¬ 
luted,  by  how  much  the  farther  they  are  diftant  from  F  towards  D. 

Now,becaufe  by  the  refraCtion  in  the  Cornea, and  lome  other  parts  of  the 
eye,  the  fides  of  each  Ray,  which  before  were  almoft  parallel,  are  made 
to  converge  and  meet  in  a  point  at  the  bottom  of  the  eye,  therefore  that 
fide  of  th epulje  which  preceded  before  thele  refractions,  fhall  firft  touch 
the  Retina,  and  the  other  fide  laft.  And  therefore  according  as  this  or 
that  fide,  or  end  of  the  pulfe  fhall  be  impeded,  accordingly  will  the  im - 
prejjions  on  the  Retina  be  varied  }  therefore  by  the  Ray  G  A  C  H  re- 
fraCfed  by  the  Cornea  to  D  there  fhall  be  on  that  point  a  ftroke  or  impref- 
fion  confus’d,  whole  weakeft  end,  namely,  that  by  the  line  C  D  fhall  pre¬ 
cede,  and  the  ftronger,  namely,  that  by  the  line  A  D  fhall  follow.  And 
by  the  Ray  K  C  A I  refraCted  to  F,  there  fhall  be  on  that  part  a  confus’d 
ftroke  or  imprefTion,whofe  ftrongeft  part, namely, that  by  the  line  C  F  fhal 
precede,  and  whole  weakeft  or  impeded,  namely,  that  by  the  line  A  F 
fhall  follow,  and  all  the  intermediate  points  between  F  and  D  will  re¬ 
ceive  imprefiions from  the  converg'd  Rays  fo  much  the  more  like  theim- 
preflions  on  F  and  D  by  how  much  the  nearer  they  approach  that 
or  this. 

From  the  confideration  of  the  proprieties  of  which  impreflions,we  may 
colleCt  thele  fhort  definitions  of  Colours  :  That  Blue  is  an  imprejfion  on 
the  Retina  of  an  oblique  and  confus’d  pulfe  of  light, rvhofe  wcakejl  part  pre¬ 
cedes,  and  rvhofe frongdi  follows.  And,  that  Red  is  an  imprejficn  an  the  Re¬ 
tina  of  an  oblique  and  c  onf us  d  pulfe  of  light ,  rvhofe  jlrongejl  part  precedes, and 
rvhoje  weakgjl  follows.  ) 

Which  proprieties,as  they  have  been  already  manifefted,in  the  Prifme 
and  falling  drops  of  Rain,  tojbe  the  caufes  of  the  colours  there  generated, 
may  be  ealily  found  to  be  the  efficients  alfo  of  the  colours  [appearing  in 
thin  laminated  tranfparent  bodies  j  for  the  explication  of  which, all  this  has 
been_premifed4  And 
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And  that  this  is  fa,  a  little  clofer  examination  of  the  Ph£nemena  and 

the  Figure  of  the  body,  by  this  Hypothecs,  will  make  evident. 

For  firft  (as  we  have  already  obferved)  the  laminated  body  nntft  be 
of  a  determinate  thicknefs,  that  is,  it  muft  not  be  thinner  then  fuch  a  de- 
terminate  quantity  }  for  I  have  always  obferv’d,  that  neer  the  edges 
of  thofe  which  are  exceeding  thin,  the  colours  difappear,  and  the  part 
grows  white  5  nor  muft  it  be  thicker  then  another  determinate  quantity  5 
for  I  have  likewife  obferv’d,  that  beyond  fuch  a  thicknefs,no  colours  ap¬ 
pear’d,  but  the  Plate  looked  white,  between  which  two  determinate 
thicknefles  were  all  the  colour’d  Rings  ?,  of  which  in  fome  fubftancesl 
have  found  ten  or  twelve,  in  others  not  half  fo  many,  which  I  fuppofe  de¬ 
pends  much  upon  the  tranfparency  of  the  laminated  body.  Thus  though 
the  confecutions  are  the  fame  in  the  fcumm  or  the  lkin  on  the  top  of  me¬ 
tals }  yet  in  thole  confecutions  the  fame  colour  is  notfo  often  repeated 
as  in  the  confecutions  in  thin  Glals,  or  in  Sope-water,  or  any  other  more 
tranlparentand  glutinous  liquor  }  for  in  thefe  I  have  obferv’d, Red,  Tel- 
lowz  Green ,  Elue^  Purple  ?  RedpCellorc :Green^Blue^  Purple  j  Rcd^Tellow^Green, 

Blue ,  Purple  5  Red,  Tellovc>,&c.  to  fucceed  each  other, ten  or  twelve  times, 
but  in  the  other  more  opacous  bodies  the  conlecutions  will  not  be  half 
lo  many. 

And  therefore  fecondly,  the  laminated  body  muft  be  tranlparent,  and 
this  I  argue  from  this,  that  I  have  not  been  able  to  produce  any  colour 
at  all  with  an  epacous  body, though  never  fo  thin.  And  this  I  have  often 
try ’d,  by  preliing  a  Imall  Globule  of  Mercury  between  two  fmooth  Plates 
of  Glals,  whereby  I  have  reduc’d  that  body  to  a  much  greatet  thinnefs 
then  was  requilite  to  exhibit  the  colours  with  a  tranfparent  body. 

Thirdly, there  muft  be  a  conliderable  refleding  body  adjacent  to  the 
under  or  further  fide  of  the  lamina  or  plate  :  for  this  I  always  found, that 
the  greater  that  refledion  was,  the  more  vivid  were  the  appearing 
colours. 

From  which  Observations, it  is  moft  evident,that  the  refledion  from  the 
under  or  further  fide  of  the  body  is  the  principal  caufe  of  the  prodtidion  of 
thefe  colours  $  which,that  it  is  fo,and  how  it  conduces  to  that  effed,l  lhall 
further  explain  in  the  following  Figure, which  is  here  delcribed  of  a  very 
great  thicknefs,  as  if  it  had  been  view’d  through  the  Mkrofcope  5  and  *tis 
indeed  much  thicker  than  any  Microfcopeil  have  yet  us’d)has  been  able  to 
{hew  me  thofe  colour’d  plates  of  Glafs,  or  Mufcovie-glafs ,  which  I  have  not 
without  much  trouble  view’d  with  it  5  for  though  I  have  endeavoured  to 
magnifie  them  as  much  as  the  Glafies  were  capable  of,  yet  are  they  fo  ex¬ 
ceeding  thin,  that  I  have  not  hitherto  been  able  pofitively  to  determine 
their  thicknefs.  This  Figure  therefore  I  here  reprefent,  is  wholy  Hy¬ 
pothetical. 

Let  ABCDHFE  in  the  fixth  Figure  be  a  frujium  of  Mufcovy-glafs , 
thinner  toward  the  end  A  E,  and  thicker  towards  D  F.  Let  us  firft  fup- 
pofe  the  Ray  a ghb  coming  from  the  Sun,  or  lome  remote  luminous 
objedto  fall  obliquely  on  the  thinner  plate  BAE,  part  therefore  is  re- 
fleded  back,  by  eg  h  d5  the  firft  Superficies  $  whereby  the  perpendicular 
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pulfe  a  b  is  after  refle&ion  propagated  by  c  d0  c  d,  equally  remote  from 
each  other  with  ab ,  a  b0  fo  that  ag  +gc,  or  b  h  +  h  d  are  either  of 
them  equal  to  a  a ,  as  is  alfo  c  c,  but  the  body  B  A  E  being  tranfparent,a 
part  of  the  light  of  this  Ray  is  refracted  in  the  furface  A  B,  and  propa¬ 
gated  by  g  i  k^h  to  the  furface  E  F,  whence  it  is  reflected  and  refra&ed 
again  by  the  furface  A  B.  So  that  after  two  refra&ions  and  one  refle&ion, 
there  is  propagated  a  kind  of  fainter  Ray  emnf  whofe  pulfe  is  not  on¬ 
ly  weaker  by  reafon  of  the  two  refradions  in  the  furface  A  B,  but  by  rea- 
lon  of  the  time  fpent  in  palling  and  repalling  between  the  two  furfaces 
AB  and  EF,  ef  which  is  this  fainter  or  weaker  pulfe  comes  behind  the 
pulfe  c  d  j  fo  that  hereby  (the  furfaces  A B3  and  EF  being  fo  neertoge- 
ther3  that  the  eye  cannot  difcriminate  them  from  one)  this  confus’d  or 
duplicated  pulfe,  whole  ftrongeft  part  precedes,  and  whole  weakeft  fol¬ 
lows,  does  produce  on  the  Retina  (or  the  optich^  nerve  that  covers  the 
bottom  of  the  eye)  thefenfationofa  Tellow. 

And  fecondly,  this  Bellow  will  appear  fo  much  the  deeper,  by  how 
much  the  further  back  towards  the  middle  between  cd  and  cd  thefpu- 
rious  pulfe  ef  is  remov’d,  as  in  2  where  the  furface  B  C  being  further 
remov’d  from  E  F,  the  weaker  pulfe  ef  will  be  nearer  to  the  middle,  and 
w  ill  make  an  impreffion  on  the  eye  of  a  Red. 

But  thirdly,  if  the  two  refleding  furfaces  be  yet  further  remov’d  afiin- 
der  (as  in  3  CD  and  EF  are)  then  will  the  weaker  pulfe  be  fo  farr 
behind,  that  it  will  be  more  then  half  the  diftance  between  cd  and  cd. 
And  in  this  cafe  it  will  rather  feem  to  precede  the  following  ftronger 
pulfe,  then  to  follow  the  preceding  one,  and  confequently  a  Blue  will  be 
generated.  And  when  the  weaker  pulfe  is  juft  in  the  middle  beween  two 
ftrong  ones,  then  is  a  deep  and  lovely  Purple  generated  5  but  when  the 
weaker  pulfe  ef  is  very  neer  to  cd,  then  is  there  generated  a  Green , 
which  will  be  bluer ,  or yellower ,  according  as  the  approximate  weak  pulfe 
does  precede  or  follow  the  ftronger. 

Now  fourthly,  if  the  thicker  Plate  chance  to  be  cleft  into  two  thinner 
Plates,  as  CDFE  is  divided  into  two  Plates  by  the  furface  GH  then 
from  the  compofition  arifing  from  the  three  refledions  in  the  furfaces 
C  D,  G  H,  and  EF,  there  will  be  generated  feveral  compounded  or  mixt 
colours,  which  will  be  very  differing,  according  as  the  proportion  be¬ 
tween  the  thicknefles  of  thole  two  divided  Plates  CDHG,  and  G  H  F  E 
are  varied. 

And  fifthly,  if  thefe  furfaces  C  D  and  F  E  are  further  remov’d  afunder, 
the  weaker  pulfe  will  yet  lagg  behind  much  further,  and  not  onely  be 
coincident  with  the  fecond,  c  d^  but  lagg  behind  that  alfb,  and  that  fb 
much  the  more,  by  how  much  the  thicker  the  Plate  be }  fb  that  by  de¬ 
grees  it  will  be  coincident  with  the  third  c  d  backward  alfb,  and  by  de¬ 
grees,  as  the  Plate  grows  thicker  with  a  fourth,  and  fb  onward  to  a  fifth, 
fixth,  leventh,  or  eighth  5  fo  that  if  there  be  a  thin  tranfparent  body, that 
from  the  greateft  thinnefs  requifite  to  produce  colours,  does,  in  the  man¬ 
ner  of  a  Wedge, by  degrees  grow  to  the  greateft  thicknels  that  a  Plate  can 
be  of, to  exhibit  a  colour  by  the  reflection  of  Light  from  fuch  a  body, there 
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Iliall  be  generated  feveral  confecutions  of  colours,  whofe  order  frOtn  the 
thin  end  towards  the  thick,  Hull  be  rdlomfied,  Vurpk,  Blmfirem ;  rdlaw 
RedJ’urple^Blue.firecn ,  Yellow.R&d^P  urple^  Blue  fir  een^  Yellow  ficc.  and  thefe 
1°  often  repealed,  as  the  weaker  pulle  does  lofe  paceswith  its  Primary' 
or  hrft  pulle,  and  is  come  idem  with  a  fecond,  third,  fourth, fifth,lixth.dv 
FL""/,e^1.n^  l^e  ^fo  this,  as  it  is  coincident ,  oi*  follows  from  the 
tint  Hypothecs  I  took  of  colours, fo  upon  exeriment  have  I  found  it  in  mul¬ 
titudes  of  mftances  that  leem  to  prove  it.  One  thing  which  leems  of  the 
greatelt  concern  in  this  Hypothecs,  is  to  determine  the  greateft  or  leaft 
thicknels  requifite  for  thefe  effe&s,  which,  though  I  have  not  been  want¬ 
ing  in  attempting,  yet  fo  exceeding  thin  are  thefe  coloured  Plates  and  fo 
imperfea:  our  Microfcope. that  I  have  not  been  hitherto  fuccefsfull  though 
it  my  endeavours  lhall  anfwer  my  expectations, I  lhall  hope  to  gratifie  the 
curious  Reader  with  feme  things  more  remov’d  beyond  our  reach 
hitherto.  u 

Thus  have  I, with  as  much  brevity  as  I  was  able,  endeavoured  to  expli¬ 
cate (Hypothetically  at  le aft)  the  caufes  of  the  Phenomena  I  formerly  re- 
Cltr-5A0Vhe  ^deration  of  which  I  have  been  the  more  particular 

firlt  becaufe  I  think  thefe  I  have  newly  given  are  capable  Of  expli- 
cating  allthe  Phenomena^  of  colours,  not  onely  of  thofe  appearing  in  the 
rn 3  Water-drop,  or  Rainbow,  and  in  laminated  or  plated  bodies  but 
ot  all  that  are  m  the  world,  whether  they  be  fluid  or  folid  bodies  whe- 
ther  in  thick  or  thm,  whether  tranfparent,  or  feemingly  opacou’s,  as  I 
liiall  in  the  next  Obfervation  further  endeavour  to  thew.  And  fecondlv 
becaufe  this  being  one  of  the  two  ornaments  of  all  bodies  difcoverable 
by  the  light,  whether  looked  on  with,  or  without  a  Microfcope  it  feem’d 
to  deferve  (fomewhere  in  this  Trad,  which  contains  a  defeription  of  the 
figure  and  Colour  of  fome  minute  bodies)  to  befomewhat  the  more  in¬ 
timately  enquir'd  into. 


— 


Obfcrv.  X.  0/Metalline,  and  other  real  Colours. 
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HAving  in  the  former  Dilcourle,  from  the  Fundamental  caule  of  Co¬ 
lour  made  it  probable,  that  there  are  but  two  Colours,  and  (hewn, 
that  the  Phantafm  of  Colour  is  caus  d  by  the  fenlation  of  the  oblique  or 
uneven  pulle  of  Light  which  is  capable  of  no  more  varieties  than  two 
that  anle  from  the  two  lidesof  the  oblique  pulley  though  each  of  thole 
be  capable  of  infinite  gradations  or  degrees  (each  of  them  beginning 
from  White  ^  and  ending  the  one  in  the  deepeft  Scarlet  or  Yellow,  the  other 
in  the  deepeft  Blue )  I  (ball  in  this  Section  let  down  fome  Oblervations 
which  I  have  made  of  other  colours,  fuch  as  Metalline  powders  tinging 
or  colour  d  bodies  and  leveral  kinds  of  tin&ures  or  ting’d  liquOrs^  all 
which,  together  with  thofe  I  treated  of  in  the  former  Obfervation!  will, 
I  fuppofe,  comprife  the  feveral  fubje&s  in  which  colour  isobferv’d  to 
be  inherent,  and  the  feveral  manners  by  which  it  inheres ,  or  is  apparent 
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in  them.  And  here  I  (hall  endeavour  to  [hew  by  what  compofition  all  kind 
of  compound  colours  are  made,  and  how  there  is  no  colour  in  the  world 
but  may  be  made  from  the  various  degrees  of  thefe  two  colours,  together 

with  the  intermixtures  of  Blac^nd  If  'htte. 

And  this  being  fo,  as  I  (hall  anon  (hew,  it  feems  an  evident  argument 
to  me,  that  all  colours  whatsoever,  whether  in  fluid  or  folid,  whether 
in  very  tranfparent  or  feemingly  opacoits ,  have  the  fame  efficient  caufe, 
to  wit,  feme  kind  of  refrattion  whereby  the  Rays  that  proceed 
from  fuch  bodies,  have  their  pulfe  obhquated  or  confus  d  in  the  manner  I 
explicated  in  the  former  Se&ion  5  that  is,  a  Red  is  caus  d  by  a  duplicated 
or  confus’d  pulfe,  whofe  ftrongeft  pulfe  precedes, and  a  weaker  follows  i 
and  a  Bine  is  caus’d  by  a  confus’d  pulfe, where  the  weaker  pulfe  precedes, 
and  the  ftronger  follows.  And  according  as  theie  are,  more  or  left,  or 
varioufly  mixtand  compounded,  (o  are  thzfenfations^nd  confequently 
the  phantafmsoi  colours  diversified. 

To  proceed  therefore  5  1  fuppofe,  that  all  tranfparent  colour  d  bodies, 
whether  fluid  or  folid,  do  confift  at  lead  of  two  parts,  or  two  kinds  of 
finances,  the  one  of  a  fubftance  of  a  fomewhat  differing  rfraSton  from 
the  other.  That  one  of  thefe  fubftances  which  may  be  call  d  the  tmgng 
fubftance,  does  confift  of  diftin<ft  parts,  or  particles  of  a  determinate  big 
neft  which  are  difjeminated, ,  or  difpers  d  all  over  the  other  .  That  theie 
particles,  if  the  body  be  equally  and  uniformly  colour  d,  are  evenly 
rang’d  and  difpers’d  over  the  other  contiguous  body  5  That  where  the 
body  is  deepeft  ting’d,  there  thefe  particles  are  rang  d  thickeft  5  and 
where  tis  but  faintly  ting’d,  they  are  rang  d  much  thinner,  but  uniformly. 
That  by  the  mixture  of  another  body  that  unites  with  either  of  thefe, 
which  has  a  differing  refraftion  from  either  of  the  other,  quite  differing 
effeas  will  be  produc’d,that  is, the  confecuUons  of  the  confus  dpulies  will 
be  much  of  another  kind,  and  confequently  produce  other fenfaUons  and 
phantafms  of  colours,  and  from  a  Red  may  turn  to  a  Blue ,  or  from  a  Blue 

t0  Now ’that  this  may  be  the  better  underftood,  I  (hall  endeavour  to  ex¬ 
plain  my  meaning  a  little  more  fenfible  by  *  Scheme  :  Supgofewe  there¬ 
fore  in  the  feventh  Figure  of  the  fixth  Scheme,  that  A  B  C  D  reprefents  a 
Veflel  holding  a  ting’d  liquor,  let  1 1 1 1 1,&c.  be  the  clear  liquor, and  let 
the  tinging  body  that  ismixt  with  it  be  E  E,  &c.  FF,  &c.G  G,&c. 
HH,  &c.  whofe  particles  (whether  round,  or  fome  other  determinate 
Figure  is  little  to  our  purpofe)  are  firft  of  a  determinate  and  equal  bulk; 
Next,  they  are  rang'd  into  the  form  of  guimvnx  or  EvdatcrelrtMgn- 
Ur  orderJwhich  that  probably  they  are  fo,and  whythey  are  fo,I  (hall  elfe- 
where  endeavour  to  (hew.Thirdly,they  are  of  fuch  a  nature,as  does  either 
moreeofily  or  more  difficultly  tranfmit  the  Rays  of  light  then  the  liquor ; 
if  more  eafily,a  Blue  is  generated,  and  if  more  difficultly,  a  Red  tv  Sterlet. 

And  firft,  let  us  fuppofe  the  tinging  particles  to  be  of  a  fubftancethat 
does  more  impede  the  Rays  of  light ,  we  lhall  find  that  the  pulfe  or 
wave  of  light  mov’d  from  AD  to  B  C,  will  proceed  on,thrmigh  the  con¬ 
taining/®^^  by  the  pulfes  or  waves  K  K,  LL,  M  M,  N  N,  O  O5  but1 
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becaufe  feveral  of  thcfe  Rays  that  go  to  the  conftitution  of  tHefe  pulfes 
will  be  Hugged  or  ftopped  by  the  tinging  particles  E,F,G,H  5  therefore 
there  ihall  be  a  fecundary  and  weak  pulfe  that  (hall  follow  the  Ray,  name¬ 
ly  P  P  which  will  be  the  Weaker :  firff,  becaufe  it  has  futfer’d  many  re- 
IraCiions  in  the  impeding  body}  next,  for  that  the  Rays  will  be  a  little 
difpers  d  or  confus'd  by  reafon  oftherefrafrion  in  each  of  the  particles, 
whether  rounder  angular  and  this  will  be  more  evident,  if  we  a  little 
more  clofely  examine  any  one  particular  tinging  Globule. 

Suppofe  we  therefore  A  B  in  the  eighth  Fgure  of  thefixth  Scheme ,  to 
represent  a  tinging  Globule  or  particle  which  has  a  greater  refra&ion  than 
the  liquor  in  which  it  is  contain’d :  Let  C  D  be  a  part  of  the  pulfe  of  light 
which  is  propagated  through  the  containing  medium  5  this  pulfe  will  be  a 
little  ftopt  or  impeded  by  the  Globule ,  and  foby  that  time  the  pulfe  is 
part  to  E  F  that  part  of  it  which  has  been  impeded  by  paffing  through  the 
Globule  will  get  but  to  L  M,  and  fo  that  pulfe  which  has  been  propa¬ 
gated  through  the  Globule ,  to  wit,  L  M,  N  O,  P  Q_,  will  always  come 

behind  the  pulfes  EF,  GH, IK, &c.  7 

Next,  by  reafon  of  the  greater  impediment  in  A  B,  and  its  Globular  Fi¬ 
gure,  the  Rays  that  pafs  through  it  Will  be  difpersd,  and  very  much  Icat- 
ter'd.Whence  C  A  and  D  B  which  before  went  direU  and  parallel, will  after 
the  refra&ion  in  A  B .diverge  and fpread  by  A  P,  and  B  Q_5  fo  that  as  the 
Rays  do  meet  with  more  and  more  of  thefe  tinging  particles  in  their 
wav,  by  fo  much  the  more  will  the  pulfe  of  light  further  lagg  behind 
the  clearer  pulfe,  or  that  which  has  fewer  refra&ions,  and  thence  the 
deeper  will  the  colour  be,  and  the  fainter  the  light  that  is  trnjefted 
through  it  $  for  not  onely  many  Rays  are  reflected  from  the  liirfaces  of 
A  B,  but  thofe  Rays  that  get  through'  it  are  very  much  difordered. 

By  this  Hypohefis  there  is  no  one  experiment  of  colour  that  I  have  yet' 
met  with,  but  may  be,  I  conceive,  very  rationably  folv  d,  and  perhaps, 
had  I  time  to  examine  feveral  particulars  requifite  to  the  demonftration 
of  it,  I  might  prove  it  more  than  probable,  for  all  the  experiments  about 
the  changes  and  mixings  of  colours  related  in  the  Treatife  of  Colours, 
publilhed  by  the  Incomparable  IVlr.  Boyle ,  and  multitudes  ot  others  which 
I  have  obferv’d,  do  fo  eafily  and  naturally  flow  from  thofe  principles, that 
I  am  very  apt  to  think  it  probable,  that  they  oWn  their  production  to  u6 
other  fecundary  cdufe  ;  As  to  infiance  in  two  or  three  experiments.  In  the 
twentieth  Experiment,  this  Noble  Authour  has  fhewn  that  the  deep  bluift 
purple-colour  of  Violets,  may  be  turn’d  into  a  Green,  by  Alt ahzate  Salts 
and  to  a  Red  by  acid  5  that  is,  a  Purple  confifts  oftwo  colours,  a  deep  fled, 
and  a  deep  Blue  5  when  the  Blue  is  diluted,  or  altered,  or  deftroy  d  by 
acid  Saltsjht  Red  becomes  predominant,  but  When  the  Red  is  diluted  by 
Alcalizate ,  and  the  Blue  heightned,  there  is  generated  a  Greek  5  for  of  a 
Red  diluted,  is  made  a  Telloro,  and  Tellow  and  Bike  make  a  Green. 

Now,  becaufe  the  furious  pulfes  which  caufe  a  Red  and  a  Blue,  do  the 
one  follow  the  cleat  pulfe,  and  the  other  precede  it,  it  ufually  follows, 
that  thofe  Saline  refracting  bodies  which  do  dilute  the  colour  of  the  one, 

do  deepen  that  of  tie  Other/  And  this  will  be  made  manifelt  by  ah 
r  molt 
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mod:  all  kinds  of  Purples ,  and  many  forts  of  Greens ,  both  thefe  colours 
confifting  ofmixt  colours,  for  if  we  fuppofe  A  and  A  in  the  ninth  Figure, 
to  reprefenttwo  pulfesof  clear  light,  which  follow  each  other  at  a  con¬ 
venient  diftance,  A  A,  each  of  which  has  a  fpurious  pulfe  preceding  it,  as 
B  B,  which  makes  a  Blue, and  another  following  it,  as  C  C,  which  makes  a 
Red0  the  one  caus’d  by  tinging  particles  that  have  a  greater  refradtion,the 
other  by  others  that  have  a  lefs  refradting  quality  then  the  liquor  or 
Menjlruum  in  which  thefe  are  diflolv’d,  whatfoever  liquor  does  to  alter 
the  refradtion  of  the  one,  without  altering  that  of  the  other  part  of  the 
ting’d  liquor,  iriuft  needs  very  much  alter  the  colour  of  the  liquor  5  for 
if  the  refradtion  of  the  dijjolvent  be  increas’d,  and  the  refradtion  of  the 
tinging  particles  not  altered,  then  will  the  preceding  fpurious  pulfe  be 
fhortned  or  ftopt,  and  not  out-run  the  clear  pulfe  lb  much  j  lb  that  B  B 
will  become  E  E,  and  the  Blue  be  diluted ,  whereas  the  other  fpurious 
pulle  which  follows  will  be  made  to  lagg  much  more,  and  be  further  be¬ 
hind  A  A  than  before,  and  C  C  will  become  f  f0  and  lb  the  Tellovp  or 
Red  will  be  heightned. 

A  Saline  liquor  therefore, mixt  with  another  ting’d  liquor, may  alter  the 
colour  of  it  feveral  ways,  either  by  altering  the  refradtion  of  the  liquor  in 
which  the  colour  fwims :  or  fecondly  by  varying  the  refradtion  of  the  co¬ 
loured  particles,  by  uniting  more  intimately  either  with  lome  particular 
corpufiles  of  the  tinging  body,  or  with  all  of  them,  according  as  it  has  a 
congruity  to  lome  more  efpecially,  or  to  all  alike :  or  thirdly,  by  uniting 
and  interweaving  it  felf  with  fome  other  body  that  is  already  joyn’d 
with  the  tinging  particles,  with  which  fubftance  it  may  have  a  congruity ± 
though  it  have  very  little  with  the  particles  themfelves ;  or  fourthly,  it 
may  alter  the  colour  of  a  ting’d  liquor  by  dif-joyning  certain  particles 
which  were  before  united  with  the  tinging  particles,  which  though  they 
were  lomewhat  congruous  to  thefe  particles,  have  yet  a  greater  congruity 
with  the  newly  infusd  Saline  menflruum .  It  may  likewife  alter  the  co¬ 
lour  by  further  diflolving  the  tinging  fubftance.  into  fmaller  and  fmaller 
particles ,  and  fb  diluting  the  colour  $  or  by  uniting  feveral  particles  toge¬ 
ther  as  in  precipitations,  and  fb  deepning  it,  and  fome  fuch  other  ways, 
which  many  experiments  and  companions  of  differing  trials  together, 
might  eafily  inform  one  of. 

From  thefe  Principles  applied,  may  be  made  out  all  the  varieties 
of  colours  obfervable,  either  in  liquors,  or  any  other  ting’d  bodies,  with 
great  eafe,  and  I  hope  intelligible  enough,  there  being  nothing  in  the  no¬ 
tion  of  colour,  or  in  the  fuppos’d  produdtion,but  is  very  conceivable,  and 
may  be  poflible. 

The  greateft  difficulty  that  I  find  againft  this  Hypothecs ,  is,  that  there 
feem  to  be  more  diftindt  colours  then  two,  that  is,  then  Yellow  and  Blue. 
This  Objedfion  is  grounded  on  this  reafon,  that  there  are  feveral  Reds, 
which  diluted^  make  not  a  Saffron  or  pale  Yellow,  and  therefore  Red,  or 
Scarlet  feems  to  be  a  third  colour  diftindt  from  a  deep  degree  of  Yellow* 

To  which  I  anfwer,  that  Saffron  affords  us  a  deep  Scarlet  tindfure,which 
may  be  diluted  into  as  pale  a  Yellow  as  any,  either  by  making  a  weak  fo- 

lution 
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lutionof  the  Saffron,  by  infufing  a  fmall  parcel  of  it  into  a  great  quantity 
of  liquor,  as  in  fpirit  of  Wine,  or  elfe  by  looking  through  a  very  thin 
quantity  of  the  tin&ure,  and  which  may  be  heightn’d  into  the  lovelieft 
Scarlet,by  looking  through  a  very  thick  body  of  this  tin<dure,or  through 
a  thinner  parcel  of  it, which  is  highly  impregnated  with  the  tinging  body, 
by  having  had  a  greater  quantity  of  the  Sadfon  diflblv’d  in  a  fmaller  par¬ 
cel  of  the  liquor. 

Now,  though  there  may  be  fome  particles  of  other  tinging  bodies  that 
give  a  lovely  Scarlet  alfo,which  though  diluted  never  fo  much  with  liquor, 
or  looked  on  through  never  lo  thin  a  parcel  of  ting’d  liquor, will  not  yet 
atford  a  pale  Yellow,  but  onely  a  kind  of  faint  Red  5  yet  this  is  noargu-^ 
ment  but  that  thole  ting  dparticles  may  have  in  them  the  fainted  degree  of 
Yellow, though  we  may  be  unable  to  make  them  exhibit  it^For  that  power 
of  being  diluted  depending  upon  the  divifibility  of  the  ting’d  body,  if  I 
am  unable  to  make  the  tinging  particles  fo  thin  as  to  exhibit  that  colour, 
it  does  not  therefore  follow,that  the  thing  is  impoffible  to  be  done  5  now, 
the  tinging  particles  of  fome  bodies  are  of  fuch  a  nature,  that  unlefs  there 
be  found  fome  way  of  comminuting  them  into  lefs  bulks  then  the  liquor 
does  diflolve  them  into,  all  the  Rays  that  pafs  through  them  mud  necel- 
farily  receive  a  tin&ure  fo  deep,  as  their  appropriate  refra&ions  and  bulks 
compar’d  with  the  proprieties  of  the  dilfolving  liquor  mud  neceflarily 
difpole  them  to  emprefs,  which  may  perhaps  be  a  pretty  deep  Yellow, 
or  pale  Red. 

And  that  this  is  not  gratis  di&um ,  I  (hall  add  one  indance  of  this  kind, 
wherein  the  thing  is  mod  manifed. 

If  you  take  Blue  Smalt ,  you  (hall  find,  that  to  afford  the  deeped  Blue, 
which  cateris paribus  has  the  greated  particles  or  lands }  and  if  you  fur¬ 
ther  divide,  or  grind  thole  particles  on  a  Grinddone,  ox  porphyry  done, 
you  may  by  comminuting  the  lands  of  it,  dilute  the  Blue  into  as  pale  a  one 
as  you  plead,  which  you  cannot  do  by  laying  the  colour  thin  5  for  where- 
foeverany  fingle  particle  is,  it  exhibits  as  deep  a  Blue  as  the  whole  mals. 
Now,  there  are  other  Blues,  which  though  never  fo  much  ground,  will 
not  be  diluted  by  grinding,  becaule  confiding  of  very  fmall  particles,  ve¬ 
ry  deeply  ting’d, they  cannot  by  grinding  be  a&ually  feparated  into  fmal¬ 
ler  particles  then  the  operation  of  the  fire,  or  fome  other  didolving  men - 
firuum^ has  reduc’d  them  to  already. 

Thus  all  kind  of  Metalline  colours,  whether  precipitated ,  fublimd ,  cal- 
cind ,  or  otherwile  prepar’d,  are  hardly  chang’d  by  grinding,  as  ultra 
marine  is  not  more  diluted  5  nor  is  Vermilion  or  Red-lead  made  of  a  more 
faint  colour  by  grinding  5  for  the  fmalled  particles  of  thefe  which  I  have 
view’d  with  my  greated  Magnify  ing-Glafs,  if  they  be  well  enlightned,  ap¬ 
pear  very  deeply  ting’d  with  their  peculiar  colours  5  nor,  though  I  have 
magnified  and  enlightned  the  particles  exceedingly,  could  I  in  many  of 
them,  perceive  them  to  be  tranfparent,  or  to  be  whole  particles,  but  the 
fmalled  fpecks  that  I  could  find  among  well  ground  Vermilion  and  Red - 
lead ,  feem’d  to  be  a  Red  mals,  compounded  of  a  multitude  of  lefs  and  lefs 
motes,  which  dicking  together, compos’d  a  bulk,  not  onethoufand  thou- 
land  th  part  of  the  fmalled  vifible  fand  or  mote.  And 
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And  this  I  find  generally  in  moll:  Metalline  colours,  that  though  they 
confift  of  parts  fo  exceedingly  fmall,yet  are  they  very  deeply  ting’d  ,they 
being  fo  ponderous,  and  having  fuch  a  multitude  of  terreftrial  particles 
throng  d  into  a  little  room  }  fo  that  ’tis  difficult  to  find  any  particle  tranf- 
parent  or  refembling  apretious  ftone,  though  not  impoffible }  for  I  have 
obferv’d  divers  fuch  fhining  and  refplendent  colours  intermixt  with  the 
particles  of  Cinnaber ,  both  natural  and  artificial,  before  it  hath  been 
ground  and  broken  or  flaw’d  into  Vermilion  :  As  I  have  alio  in  Orpimenty 
Red-lead^  and  Bifey  which  makes  me  fuppofe,  that  thofe  metalline  colours 
are  by  grinding,  not  onely  broken  and  feparated  actually  into  fmaller 
pieces,  but  that  they  are  alfo  flaw’d  and  brufed  ,whence  they,  for  the 
moft  part. become  opacousy like  flaw’d  Cryftal  or  Glafs,C^c.  But  for  Smalts 
and  verdituresy  I  have  been  able  with  a  Microfcope  to  perceive  their  par¬ 
ticles  very  many  of  them  tranfparent. 

Now,  that  the  others  alfo  may  be  tranfparent,  though  they  do  not  ap¬ 
pear  fo  to  the  Microfcopey may  be  made  probable  by  this  Experiment :  that 
if  you  take  ammel  that  is  almoft  opacousy  and  grind  it  very  well  on 
a  Porphyry,  or  Serpentine ,  the  fmall  particles  will  by  reafon  of  their  flaws, 
appear  perfeftly  opacous  and  that  tis  the  flaws  that  produce  this  opa- 
coujhef,  may  be  argued  from  this,  that  particles  of  the  fame  Ammel  much 
thicker  if  unflaw’d  will  appear  fomewhat  tranfparent  even  to  the  eye  } 
and  from  this  alfo,  that  the  moft  tranfparent  and  clear  Cryftal,  if  heated 
in  the  fire,  and  then  fuddenly  quenched,  fo  that  it  be  all  over  flaw  d, 
will  appear  opacous  and  white. 

And  that  the  particles  of  Metalline  colours  are  tranfparent, may  be  argu¬ 
ed  yet  further  from  this, that  the  Cry  ftals,or  Vitriols  of  all  Metals, are  tranf¬ 
parent,  which  fince  they  confift  of  metalline  as  well  as  [aline  particles, 
thofe  metalline  ones  mull  be  traniparent,  which  is  yet  further  confirm  d 
from  this,  that  they  have  for  the  moft  part,  appropriate  colours}  fo  the 
vitriol  of  Gold  is  Yellow  5  of  Copper, Blue, and  fometimes  Green}  of  Iron, 
green }  ofTinn  and  Lead,  a  pale  White }  of  Silver,a  pale  Blue, 

And  next,the  Solution  of  all  Metals  into  menjiruums  are  much  the  fame 
with  the  Vitriols,  or  Cryftals.  It  feems  therefore  very  probable,  that 
thofe  colours  which  are  made  by  the  precipitation  of  thofe  particles  out 
of  the  menjiruums  by  tranfparent  precipitating  liquors  fhould  be  tranfpa¬ 
rent  alfo.  Thus  Gold  precipitates  with  oyl  of  Tart  ar,  or  Jpirit  of  Vrine  in¬ 
to  a  brown  Y ellow.  Copper  with  fpirit  of  Vrine  into  a  Mucous  blue, 
which  retains  its  tranfparency.  A  folution  of  fublimate  (as  the  fame  II- 
luftrious  Authour  I  lately  mention’d  fhews  in  his  40.  Experiment) \  precipi¬ 
tates  with  oyl  of  Tartar  per  deliquium,  into  an  Orange  colour  d  preci¬ 
pitate  }  nor  is  it  lefs  probable,  that  the  calcination  of  thofe  Vitriols  by 
the  fire,fhould  have  their  particles  tranfparent :  Thus  Saccarum  Saturni , 
or  the  Vitriol  of  Lead  by  calcinatiori  becomes  a  deep  Orange-colour  d 
miniumy which  is  a  kind  of  precipitation  by  fome  Salt  which  proceeds  from 
the  fire }  common  Vitriol  calcind ,  yields  a  deep  Brown  Red,  &c. 

A  third  Argument,  that  the  particles  of  Metals  are  tranfparent,  is,  that 
being  calcind,  tmd  melted  with  Glafs,  they  tinge  the  Glafs  with  tranfpa- 
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rent  colours.  Thus  the  Calx  of  Silver  tinges  the  Glals  on  which  it  is  an* 
neal’d  with  a  lovely  Yellow, or  Gold  colour,^. 

And  that  the  parts  of  Metals  are  tranfparent,  may  be  farther  argued 
from  the  tranfparency  of  Leaf-gold,  which  held  againft  the  light,  both 
to  the  naked  eye,  and  the  Microfope,  exhibits  a  deep  Green.  And 
though  I  have  never  feen  the  other  Metals  laminated  fo  thin,  that  I  was 
able  to  perceive  them  tranfparent,  yet,  for  Copper  and  Brafs,  if  we  had 
the  fame  conveniency  for  laminating  them,as  we  have  for  Gold,we  might, 
perhaps, through  fuch  plates  or  leaves,find  very  differing  degrees  of  Blue, 
or  Green  5  for  it  feems  very  probable,  that  thole  Rays  that  rebound  from 
them  ting'd,  with  a  deep  Yellow,  or  pale  Red,  as  from  Copper,  or  with 
a  pale  Yellow,as  from  Brafs,  have  paft  through  them  5  for  I  cannot  con¬ 
ceive  how  by  refle&ion  alone  thofe  Rays  can  receive  a  tin&ure,  taking 
any  Hypothecs  extant. 

So  that  we  lee  there  may  a  fufficicnt  reafon  be  drawn  from  thele  in- 
frances,  why  thofe  colours  which  we  are  unable  to  dilute  to  thepaleff: 
Yellow,  or  Blue,or  Green,  are  not  therefore  to  be  concluded  not  to  be  a 
deeper  degree  of  them  3  for  luppofing  we  had  a  great  company  of  fmall 
Globular  elience  Bottles, or  roundGlafs  bubbles, about  the  bignels  of  aWal- 
nut,  fill’d  each  of  them  with  a  very  deep  mixture  of  Saffron,  and  that 
every  one  of  them  did  appear  of  a  deep  Scarlet  colour,  and  all  of  them 
together  did  exhibit  at  a  diftance,  a  deep  dy’d  Scarlet  body.  It  does  not 
follow,becaule  after  we  have  come  nearer  to  this  congeries  yox  mals,and  di¬ 
vided  it  into  its  parts,  and  examining  each  of  its  parts  feverally  or  apart, 
we  find  them  to  have  much  the  lame  colour  with  the  whole  mafs  3  it  does 
not,  I  fay,  therefore  follow,  that  if  we  could  break  thofe  Globules  fmaller, 
or  any  other  ways  come  to  fee  a  Imaller  or  thinner  parcel  of  the  ting’d 
liquor  that  fill’d  .thole  bubbles,that  that  ting’d  liquor  muff  always  appeal* 
Red,  or  of  a  Scarlet  hue,  lince  if  Experiment  be  made,the  quite  contrary 
willenlue3  for  it  is  capable  of  being  diluted  into  the  paleft  Yellow. 

Now, that  I  might  avoid  all  the  Objections  of  this  kind,  by  exhibiting 
an  Experiment  that  might  by  ocular  proof  convince  thole  whom  other 
realbns  would  not  prevail  with,  I  provided  me  a  Prifmatical  Glafc  made 
hollow,  juft  in  the  form  of  a  Wedge,  fuch  as  isreprefented  in  the  tenth 
Figure  of  the  fixth  Scheme .  The  two  parallelogram  fides  A  B  C  D,  A  B  E  F, 
which  met  at  a  point,  were  made  of  the  cleared  Looking-glafs  plates  well 
ground  and  polilh’d  that  I  could  get3thefe  were  joyn’d  with  hard  cement 
to  the  triangular  fides,  B  C  E,  A  D  F,  which  were  of  Wood  3  the  Parallelo* 
gram  bafe  B  C  E  F,  likewife  was  of  Wood  joyn’d  on  to  the  reft  with  hard 
cement,  and  the  whole  Prifmatical  Box  was  exactly  ftopt  every  where, 
but  onely  a  little  hole  near  the  bale  was  left, whereby  the  Vefiel  could  be 
fill’d  with  any  liquor,  or  emptied  again  at  pleafure. 

One  of  thefe  Boxes  (for  I  had  two  of  them)  I  fill’d  with  a  pretty  deep 
tin&ure  of  Aloes ,  drawn  onely  with  fair  Water,  and  then  ftopt  the  hole 
with  a  piece  of  Wax,  then, by  holding  this  Wedge  againft  the  Light,  and 
looking  through  it,  it  was  obvious  enough  to  fee  the  tin&ure  of  the  liquor 
near  the  edge  of  the  Wedge  where  it  was  but  very  thin,  to  be  a  pale  but 
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well  colour'd  Yellow,  and  further  and  further  from  the  edge,  as  the  li« 
quor  grew  thicker  and  thicker,this  tin&ure  appear’d  deeper  and  deeper, 
to  that  near  the  blunt  end,which  was  feven  Inches  fromthe  edge  and  three 
Inches  and  an  half  thick  $  it  was  of  a  deep  and  well  colour’d  Red.  Now, 
the  clearer  and  purer  this  tin&ure  be,  the  more  lovely  will  the  deep 
Scarlet  be,  and  the  fouler  the  tin&ure  be,  the  more  dirty  will  the  Red 
appears,  fo  that  fome  dirty  tin&ures  have  afforded  their  deepeft  Red 
much  of  the  colour  of  burnt  Oker  or  Spanifh  brown^others  as  lovely  a  co¬ 
lour  as  Vermilion ,  and  fome  much  brighter  5  butleveral  others,  according 
as  the  tin&ures  were  worfe  or  more  foul,  exhibited  various  kinds  of  Reds, 
of  very  differing  degrees. 

The  other  of  thefe  Wedges,  I  fill’d  with  a  mofi:  lovely  tintture  of  Cop¬ 
per,  drawn  from  the  filings  of  it, with  fpirit  of  Vrine ,  and  this  Wedge  held 
as  the  former  againfi:  the  Light,  afforded  all  manner  of  Blues,  from  the 
fainted:  to  the  deepef  t,fo  that  I  was  in  good  hope  by  thele  two, to  have  pro¬ 
duc’d  all  the  varieties  of  colours  imaginable  for  I  thought  by  this  means 
to  have  been  able  by  placing  the  two  Parallelogram  fides  together,  and 
the  edges  contrary  ways, to  have  fb  mov’d  them  to  and  fro  one  by  another, 
as  by  looking  through  them  in  feveral  places,  and  through  feveralthick- 
nefies,  I  fhould  have  compounded,  and  confequently  have  feen  all  thofe 
colours,  which  by  other  like  ccmpofitions  of  colours  would  have  enfued. 

Butinfteed  of  meeting  with  what  I  look’d  for,  I  met  with  fomewhat 
more  admirable  5  and  that  was,  that  I  found  my  felf  utterly  unable  to  fee 
through  them  when  placed  both  together,  though  they  were  tranfparent 
enough  when  afunder  5  and  though  I  could  fee  through  twice  the  thick* 
nefs,  when  both  of  them  were  fill’d  with  the  fame  colour’d  liquors,  whe¬ 
ther  both  with  the  Yellow,  or  both  with  the  Blue,  yet  when  one  was  fill’d 
with  the  Yellow,  the  other  with  the  Blue,and  both  looked  through,  they 
both  appear’d  dark,  onely  when  the  parts  near  the  tops  were  look’d 
through,  they  exhibited  Greens,  and  thofe  of  very  great  variety,  as  I  ex¬ 
pelled  ,but  the  Purples  and  other  colours,I  could  not  by  any  means  make, 
whether  I  endeavour’d  to  look  through  them  both  againfi:  the  Sun,  or 
whether  I  plac’d  them  againfi  the  hole  of  a  darkned  room. 

But  notwithftanding  thismif-gheffing,I  proceeded  on  with  my  trial  irt 
a  dark  room,  and  having  two  holes  near  one  another,  I  was  able,  by 
placing  my  Wedges  againfi  them., to  mix  the  ting’d  Rays  that  pafi:  through 
them,  and  fell  on  a  fheet  of  white  Paper  held  at  a  convenient  diffance 
from  them  as  I  pleas’d  $  fo  that  I  could  make  the  Paper  appear  of  what 
Colour  I  would,by  varying  the  thickneflesof  theWedges,and  confequent¬ 
ly  the  tin&ure  of  the  Rays  that  pafi:  through  the  two  holes,  and  fome- 
times  alfo  by  varying  the  Paper,  that  is,  infleed  of  a  white  Paper,  holding 
a  gray,  or  a  black  piece  of  Paper. 

Whence  I  experimentally  found  what  I  had  before  imagin’d,  that  all 
the  varieties  of  colours  imaginable  are  produc’d  from  feveral  degrees  of 
thefe  two  colours,  namely.  Yellow  and  Blue,  or  the  mixture  of  them 
with  light  and  darknefs,  that  is',  white  and  black.  And  all  thofe  almofl 
infinite  varieties  which  Limners  and  Painters  are  able  to  make  by  com* 
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pounding  thefe  feveral  colours  they  Jay  on  their  SheJs  or  Valads^  are  no¬ 
thing  elfe,  but  fome  compofiuw^  made  up  ofiome  one  or  more,  or  all  of 
thefe  four. 

Now, whereas  it  may  here  again  be  objeXed,that  neither  can  the  Reds 
be  made  out  of  the  Yellows,  added  together,or  laid  on  in  greater  or  left 
quantity,  nor  can  the  Yellows  be  made  out  of  the  Reds  though  laid  ne¬ 
ver  lo  thin  5  and  as  for  the  addition  of  White  or  Black,  they  do  nothing 
but  either  whiten  or  darken  the  colours  to  which  they  are  added, and  not 
at  all  make  them  of  any  other  kind  of  colour :  as  for  inftance,  Vermilion^, 
by  being  temper’d  with  White  Lead,  does  not  at  all  grow  more  Yellow, 
but  onely  there  is  made  a  whiter  kind  of  Red.  Nor  "does  Yellow  Ohgry 
though  laid  never  fo  thick,  produce  the  colour  of  Vermilion^  nOr  though 
it  be  temper’d  with  Black,  does  it  at  all  make  a  Red  5  nay,  though  it  be 
temper’d  with  White,  it  will  not  afford  a  fainter  kind  ofYellow,  fuch  as 
majticnt,  but  onely  a  whiten’d  Yellow  5  nor  will  the  Blues  be  diluted  or 
deepned  after  the  manner  I  fpeak  of,  as  Indico  will  never  afford  fo  fine  a 
Blue  a sVltramarine  or  Eife 3  nor  will  it, temper’d  with  Vermilion,  eve r  afc 
ford  a  Green,though  each  of  them  be  never  fo  much  temper’d  with  white* 

To  which  I  anfwer,that  there  is  a  great  difference  between  diluting  a 
colour  and  whitening  of  it  5  for  dtfating  a  colour,  is  to  make  the  colour’d 
parts  more  thin,,  fo  that  the  ting’d  light,  which  is  made  by  trajeXing 
thofe  ting’d  bodies,  does  not  receive  lb  deep  a  tin&ure}  but  whitening 
a  colour  is  onely  an  intermixing  of  many  clear  reflexions  of  light 
among  the  fame  ting’d  parts  5  deepning  alio,  and  darkning  or  blacking  a 
colour,  are  very  different  3  for  deepning  a  colour,  is  to  make  the  light 
pa  ft  through  a  greater  quantity  of  the  fame  tinging  body  3  and  darkning 
or  blacking  a  colour,  is  onely  interpofing  a  multitude  of  dark  or  black 
fpots  among  the  fame  ting’d  parts,  or  placing  the  colour  in  a  more  faint 
light. 

Firfttherefore,astothe  former  of  thefe  operations, that  is, diluting  and 
deepning,  moft  of  the  colours  us’d  by  the  Limners  and  Painters  are  in-1 
capable  of,  to  wit.  Vermilion  and  Red-lead ,  and  becaufe  the  ting’d 
parts  are  fb  exceeding  final],  that  the  moft  curious  Grindftones  we  have, 
are  not  able  to  feparate  them  into  parts  aXually  divided  fo  fmall  as  the 
ting’d  particles  are  3  for  looking  on  the  moft  curioufly  ground  Ver¬ 
milion,  and  Oker,  and  Red-lead ,  I  could  perceive  that  even  thofe  fmall 
corpujcles  of  the  bodies  they  left  were  compounded  of  many  pieces,  that 
is,  they  feem’d  to  be  fmall  pieces  compounded  of  a  multitude  of  lefler 
ting’d  parts :  each  piece  feeming  almoft  like  a  piece  of  Red  Glaft,or  ting’d 
Cryftal  all  flaw’d  3  fo  that  unleft  the  Grindftone  could  actually  divide 
them  into  fmaller  pieces  then  thofe  flaw’d  particles  were,  which  com¬ 
pounded  that  ting’d  mote  I  could  fee  with  my  Microfcope ,  it  would  be 
impofiible  to  dilute  the  colour  by  grinding,  which,  becaufe  the  fineft  we 
have  will  not  reach  to  do  in  Vermilion  or  Oj^er,  therefore  they  cannot  at 
all,  or  very  hardly  be  diluted. 

Other  colours  indeed,  whofe  ting’d  particle*  are  fuch  as  may  be  made 
fmaller,  by  grinding  their  colour,  may  be  diluted.  Thus  feveral  of  the 
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Blues  may  be  diluted }as  Smalt  and  Bife ;  and  Mafiicut^ which  is  Yellow, may 
be  made  more  faint :  And  even  Vermilion  it  felf  may,'by  too  much  grind¬ 
ing,  be  brought  to  the  colour  of  Red-lead ,  which  is  but  an  Orange  colour., 
which  is  confeft  by  all  to  be  very  much  upon  the  Yellow.  Now,  though 
perhaps  fomewhat  of  this  diluting  of  Vermilion  by  overmuch  grinding 
maybe  attributed  to  the  Grindftone,  or  muller,  for  thatfome  of  their 
parts  may  be  worn  off  and  mixt  with  the  colour,  yet  there  feems  not  ve¬ 
ry  much,  for  I  have  done  it  on  a  Serpentine-ftone  with  a  muller  made  of  a 
Pebble,  and  yet  obferv'd  the  fame  effedt  follow. 

And  fecondly,  as  to  the  other  of  thefe  operations  on  colours,  that  is, 
the  deepning  of  them.  Limners  and  Painters  colours  are  for  the  moft  part 
alfo  uncapable.  For  they  being  for  the  moft  part  opacous $  and  that  opa- 
coufncf  as  I  faid  before,  proceeding  from  the  particles,  being  very  much 
flaw'd,  unleft  we  were  able  to  joyn  and  re-unite  thole  flaw  d  particles 
again  into  one  piece,  we  fhall  not  be  able  to  deepen  the  colour,  which 
fince  we  are  unable  to  do  with  moft  of  the  colours  which  are  by  Painters 
accounted  opacous,  we  are  therefore  unable  to  deepen  them  by  adding 
more  of  the  fame  kind. 

But  becaufe  all  thole  opacous  colours  have  two  kinds  of  beams  or  Rays 
reflected  from  them,that  is, Rays  unting  d,  which  are  onely  reflected  fiorn 
the  outward  furface,  without  at  all  penetrating  of  the  body.and  ting  d 
Rays  which  are  refledfed  from  the  inward  furfaces  or  flaws  after  they 
have  buffer'd  a  two-fold  refradtion  5  and  becaufe  that  tranfparent  liquors 
mixt  with  fuch  corpufcles ,  do, for  the  moft  part,  take  off  the  former  kind 
of  refledtion  5  therefore  thefe  colours  mixt  with  Water  or  Oyl,  appear 
much  deeper  than  when  dry, for  moft  part  of  that  white  refledcion  from  the 
outward  lurface  is  remov’d.  Nay,  feme  of  thefe  colours  are  very  much 
deepned  by  the  mixture  with  fbme  tranfparent  liquor,  and  that  becaufe 
they  may  perhaps  get  between  thofe  two  flaws,  and  fo  confequently  joyn 
two  or  more  of  thofe  flaw'd  pieces  together  ^  but  this  happens  but  in  a 
very  few. 

Now,  tofhewthat  all  this  is  not  gratis  dittum,  I  fhall  fet  down  fome 
Experiments  which  do  manifeft  thefe  things  to  be  probable  and  likely, 
which  I  have  here  deliver'd. 

For,  firft,  if  you  take  any  ting'd  liquor  whatfoever,  efpecially  if  it  be 
pretty  deeply  ting'd,  and  by  any  means  work  it  into  a  froth, the  congeries 
of  that  froth  fhall  feem  an  opacous  body,  and  appear  of  the  fame  colour, 
but  much  whiter  than  that  of  the  liquor  out  of  which  it  is  made.  For  the 
abundance  of  refledtions  of  the  Rays  againft  thofe  furfaces  of  the  bubbles 
of  which  the  froth  confifts,  does  fo  often  rebound  the  Rays  backwaids, 
that  little  or  no  light  can  pals  through,  and  confequently  the  froth  ap¬ 
pears  opacous. 

Again,  if  to  any  of  thefe  ting’d  liquors  that  will  endure  the  boiling 
there  be  added  a  fmall  quantity  of  fine  flower  (the  parts  of  which  through 
the  Microjcope  are  plainly  enough  to  be  perceiv'd  to  confift  of  tranlpa- 
rent  corpufcles')  and  buffer'd  to  boyl  till  it  thicken  the  liquor,  the  maft  of 
the  liquor  will  appear  opacous, and  ting  d  with  the  fame  colour,  but  very 
much  whiten’d.  Thus 
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Thus,  if  you  take  a  piece  of  tranfparent  Glafs  that  is  well  colour’d,  and 
by  heating  it,  and  then  quenching  it  in  Water,  you  flaw  it  all  over, 
it  will  become  opacous ,  and  will  exhibit  the  fame  colour  with  which  the 
piece  is  ting’d,  but  fainter  and  whiter. 

Or,  if  you  take  a  Pipe  of  this  tranfparent  Glafs,  and  in  the  flame  of  a 
Lamp  melt  it,  and  then  blow  it  into  very  thin  bubbles,  then  break  thofe 
bubbles,  and  colled  a  good  parcel  of  thofe  lamina  together  in  a  Paper, 
you  (hall  find  that  a  fmall  thicknefs  of  thofe  Plates  will  conftitute  an  opa - 
cons  body,  and  that  you  may  fee  through  the  mals  of  Glafs  before  it  be 
thus  laminated,  above  four  times  the  thicknefs :  And  befides,  they  will 
now  afford  a  colour  by  refledion  as  other  opacous-  (as  they  are  call’d) 
colours  will,  but  much  fainter  and  whiter  than  that  of  the  Lump  or  Pipe 
out  of  which  they  were  made. 

Thus  alfo,if  you  take  Putty }  and  melt  it  with  any  tranfparent  colour’d 
Glafs, it  will  make  it  become  an  opacous  colour’d  lump,  and  to  yield  a  pa¬ 
ler  and  whiter  colour  than  the  lump  by  refledion. 

I  he  fame  thing  may  be  done  by  a  preparation  of  Antimony ,  as  has  been 
fhewn  by  the  Learned  Phyjtcian ,  Dr-  C.  M.  in  his  Excellent  Obfervations 
and  Notes  on  Nery’s  Art  of  Glafs  }  and  by  this  means  all  tranfparent  co¬ 
lours  become  opacous ,  or  ammels.  And  though  by  being  ground  they  lofe 
very  much  of  their  colour,  growing  much  whiter  by  reafon  of  the  multi¬ 
tude  of  Angle  refledions  from  their  outward  furface,  as  I  fhew’d  afore, 
yet  the  fire  that  in  the  nealing  or  melting  re-unites  them,  and  fo  re¬ 
news  thofe  fyurious  refledions,  removes  alfo  thofe  whitenings  of  the  co¬ 
lour  that  proceed  from  them. 

As  for  the  other  colours  which  Painters  ufe,  which  are  tranfparent,and 
us’d  to  varnifh  over  all  other  paintintings,  ’tis  well  enough  known  that 
the  laying  on  of  them  thinner  or  thicker, does  very  much  dilute  or  deepen 
their  colour.  \  !  i  1 

Painters  Colours  therefore  confifting  mod  of  them  offolid  particles, 
fo  fmall  that  they  cannot  be  either  re-united  into  thicker  particles  by 
any  Art  yet  known,and  confequently  cannot  be  deepned  5  or  divided  in¬ 
to  particles  fo  fmall  as  the  flaw’d  particles  that  exhibit  that  colour,  much 
lefs  into  fmaller,  and  confequently  cannot  be  diluted  }  It  is  neceflary  that 
they  which  are  to  imitate  all  kinds  of  colours,  fhould  have  as  many  de¬ 
grees  of  each  colour  as  can  be  procur’d. 

And  to  thispurpofe,  both  Limners  and  Painters  have  a  very  great  va¬ 
riety  both  of  Yellows  and  Blues,  befides  feveral  other  colour'd  bodies 
that  exhibit  very  compounded  colours,  fuch  as  Greens  and  Purples^  and 
others  that  are  compounded  of  feveral  degrees  of  Yellow,  or  feveral  de¬ 
grees  of  Blue,  fometimes  unmixt,  and  fbmetimes  compounded  Vith  fe¬ 
veral  other  colour’d  bodies. 

The  Yellows,*1  from  the  palefl:  to  the  deepefl:  Red  or  Scarlet,  which 
has  no  intermixture  of  Blue,  are  pale  and  deep  Maflicut,  Orpament, 
Englifh  Oker ,  brorvn  Oker^  Red  Lead ,  and  Vermilion ,  burnt  Englif)  Okgr , 
and  burnt  brorvn  Okgr ,  which  laft  have  a  mixture  of  dark  or  dirty  parts 
with  them,  &c. 

Their 
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Their  Blues  are  feveral  kinds  of  Smalts ,  and  Verditures ,  and  Bifi,  and 
Vltr  amarine,  and  Indico,  which  laft  has  many  dirty  or  dark  parts  inter- 
mixt  with  it. 

Their  compounded  colour’d  bodies,  as  Finh^,  and  V trdigrefe, which  are 
Greens,  the  one  a  Popingay,  the  other  a  Sea-green  3  then  Z.<*c,which  is  a 
very  lovely  Purple. 

To  which  may  be  added  their  Black  and  White,  which  they  allb 
ufually  call  Colours,  of  each  of  which  they  have  feveral  kinds,  nich  as 
Bone  Blacky,  made  of  Ivory  burnt  in  a  clofe  Veflel,  and  Blue  Blacky,  made 
of  the  fmall  coal  of  Willow ,  or  fome  other  Wood  $  and  Cullens  earth , 
which  is  a  kind  of  brown  Black,  &c.  Their  ufual  Whites  are  either1  ar¬ 
tificial  or  natural  White  Lead. ,  the  laft  of  which  is  the  beft  they  yet  have, 
and  with  the  mixing  and  tempering  thefe  colours  together,  are  they  able 
to  make  an  imitation  of  any  colour  whatfoever :  Their  Reds  or  deep 
Yellows,  they  can  dilute  by  mixing  pale  Yellows  with  them,  and  deepen 
their  pale  by  mixing  deeper  with  them  5  for  it  is  not  with  Opacous  co¬ 
lours  as  it  is  with  tranfparent,  whereby  adding  more  Yellow  to  yellow, 
it  is  deepned,  but  in  opacous  diluted.  They  can  whiten  any  colour  by  mix¬ 
ing  White  with  it,  and  darken  any  colour  by  mixing  Black,  or  fome  dark 
and  dirty  colour.  And  in  a  word,  moft  of  the  colours,  or  colour’d 
bodies  they  ufe  in  Limning  and  Painting,  are  liich,  as  though  mixt  with 
any  other  of  their  colours,  they  preferve  their  own  hue,  and  by  being  in 
fuch  very  fmal  parts  difpers’d  through  the  other  colour’d  bodies,  they 
both,  or  altogether  reprefent  to  the  eye  a  compofitum  of  all  j  the  eye  be¬ 
ing  unable,  by  realbn  of  their  Imalnels,  to  diftinguilh  the  peculiarly  co¬ 
lour’d  particles,  but  receives  them  as  one  intire  compojitum  :  whereas  in 
many  of  thefe,  the  Microfiope  very  eafily  diftinguilhes  each  of  the  com¬ 
pounding  colours  diftintt,  and  exhibiting  its  own  colour. 

Thus  have  I  by  gently  mixing  Vermilion  and  Bifi  dry,  produc’d  a  very 
fine  Purple,or  mixt  colour ,but  looking  on  it  with  the  Microjcope,  I  could 
eafily  diftinguilh  both  the  Red  and  the  Blue  particles,  which  did  not  at 
all  produce  the  Phantafm  of  Purple. 

To  fumm  up  all  therefore  in  a  word,  I  have  not  yet  found  any  lblid 
colour'd  body, that  I  have  yet  examin’d,perfeftly  opacous  ^but  thole  that 
are  lcaft  tranfparent  are  Metalline  and  Mineral  bodies,  whofe  particles  ge¬ 
nerally,  leeming  either  to  be  very  Imall,  or  very  much  flaw’d,  appear 
for  the  moft  part  opacous ,  though  there  are  very  few  of  them  that  I  have 
look’d  on  with  a  Microfiope ,  that  have  not  very  plainly  or  circumftanti- 
ally  manifefted  themfelves  tranfparent. 

And  indeed,  there  feem  to  be  lo  few  bodies  in  the  world  that  are  in 
w'»/>«*opacous,  that  I  think  one  may  make  it  a  rational  Query,  Whether 
there  be  any  body  ablolutely  thus  opacous  .<?  For  I  doubt  not  at  all  (and  I 
have  taken  notice  of  very  many  circumftances  that  make  me  of  this 
mind)  that  could  we  very  much  improve  the  Microfiope ,  we  might  be 
able  to  lee  all  thofe  bodies  very  plainly  tranfparent,  which  we  now  are 
fain  onely  to  ghefs  at  by  circumftances.  Nay ,  the  Objeft  Glafles  we 
yet  make  ufe  of  are  fuch,  that  they  make  many  tranfparent  hodies  to  the 

eye. 
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eye,  feem  op  aeons  through  them,  which  if  we  widen  the  Aperture  a  little, 
and  caft  more  light  on  the  ©bjei&s,  and  not  charge  the  GMesfio  deep, 
will  again  difclofe  their  tranfparency. 

Now,  as  for  all  kinds  of  colours  rhat  are  diftblv^ble  in  Water,or  other; 
liquors,  there  is  nothing  fo  manifeft,  as  that  all  thofe  ting’d  liquors  am 
tranfparent  p  and  many  of  them  are  capable  of  being  chimed  and  com-* 
pounded  or  mixt  with  other  colours,  and  divers  of  them  are  capable  of 
being  very  much  chang’d  and  heightned,  and  fixt  with  fereial  kinds  of 
Saline  ntenjlruums .  Others  of  them  upon  compounding,  deftroy  or  vK 
tiate  each  others  colours,  and  precipitate,  or  other wife  vetyr  much  alter 
each  others  tincture.  In  the  true  ordering  and  diluting,  and  deepning, 
and  mixing,  and  fixing  of  each  of  which,  confifte  one  of  the  greateft  my-’ 
fteries  of  the  Dyers  3  of  which  particulars, becaufe  our  Microfcopc  affords 
us  very  little  information,]  fhall  add  nothing  more  at  prdent 3  but  onely 
that  with  a  very  few  tinctures  order’d  and  mixt  after  certain  ways,  too 
long  to  be  here  fet  down,  I  have  been  able  to  make  an  appearance  of  all 
the  various  colours  imaginable,  without  at  all  ufing  the  help  of  Salts,  or 
Saline  ntenjlruums  to  vary  them-  J  i.,,  ;  i  i 

As  for  the  mutation  of  Colours  by  Saline  menjtrnums,  they  have  al¬ 
ready  been  fo  fully  and  excellently  handled  by  the  lately  mention’d  In¬ 
comparable  Anthour,t  hat  I  can  add  nothing, but  that  of  a  multitude  of  tri¬ 
als  that  I  made,  I  have  found  them  exaftly  to  agree  with  his  Rules  and 
Theories  ^  and  though  there  may  be  infinite  inftances,  yet  may  they  be 
reduc'd  under  a  few  Heads,  and  compris’d  within  a  very  few  Rules.  And 
generally  I  find,  that  Saline  menjlmums  are  moll  operative  upon  thofe 
colours  that  are  Purple,  or  have  fome  degree  of  Purple  in  them,  and  up¬ 
on  the  other  colours  much  lefs.  The  fpurious  pulfes  that  compofe  which, 
being  (as  I  formerly  noted)  fo  very  neer  the  middle  between  the  true 
ones,  that  a  fmall  variation  throws  them  both  to  one  fide,  or  both  to  the 
other,  and  fo  confequently  mufc  make  a  vaft  mutation  in  the  formerly  ap¬ 
pearing  Colour.  *  s 


SAnd  generally  feems  to  be  nothing  elfe  but  exceeding  fmall  Pebbles, 
or  at  leaf!:  fome  very  fmall  parcels  of  a  bigger  ftone  3  the  whiter  kind 
feems  through  the  Mkrofcope  to  confift  of  fmall  tranfparent  pieces  of  fome 
pellucid,  body,  each  of  them  looking  much  like  a  piece  of  Alum,  or  Salt 
Gent^and  this  kind  of  Sand  is  anglea  for  the  moft  part  irregularly,without 
any  certain  fhape,and  the  granules  of  it  are  for  the  moft  part  flaw’d, though 
amongft  many  of  them  it  is  not  difficult  to  find  fome  that  are  perfeftly 
pellucid,  like  a  piece  of  clear  Cryftal,  and  divers  likewife  moft  curioufly 
fhap'd,  much  after  the  manner  of  the  bigger  Stirhe  of  Cryftal,  or  like  the 
fmall  Diamants  I  obferv’d  in  certain  Flints,  of  which  I  fhall  by  and  by  re¬ 
late  3  which  laft  particular  feems  to  argue,  that  this  kind  of  Sand  is  not 
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made  by  the  comminution  of  greater  tranfparent  Cryftaline  bodies,  but 
by  the  concretion  or  coagulation  of  Water, or  fome  other  fluid  body. 

There  are  other  kinds  of  courfer  Sands,  which  are  browner,  and  have 
their  particles  much  bigger }  thefe,  view’d  with  a  Microfcope ,  feem  much 
courier  and  more  of  aeons  fubftances,and  moll:  of  them  are  of  fome  irregu¬ 
larly  rounded  Figures}  and  though  they  feem  not  fo  opacous  as  to  the 
naked  eye,  yet  they  feem  very  foul  and  cloudy,  but  neither  do  thefe  want 
curioufly  tranfparent,  no  more  than  they  do  regularly  figur  d  and  well 
colour'd  particles,  as  I  have  often  found. 

There  are  multitudes  of  other  kinds  of  Sands,  which  in  many  particu¬ 
lars,  plainly  enough  difcoverable  by  the  Microfcope  3 differ  both  from  thefe 
laft  mention’d  kinds  of  Sands,  and  from  one  another :  there  feeming  to  be 
as  great  variety  of  Sands, as  there  is  of  Stones.  And’as  amongft  Stones  fome 
are  call’d  precious  from  their  excellency,  fo  alfo  are  there  Sands  which 
deferve  the  fame  Epithite  for  their  beauty }  for  viewing  a  fmall  parcel  of 
Eajl-India  Sand  (which  was  given  me  by  my  highly  honoured  friend,  .Mr. 
Daniel  Colwall')  and,  fince  that,  another  parcel,  much  of  the  fame  kind, 
I  found  feveral  of  them,  both  very  tranfparent  like  precious  Stones,  and 
regularly  figur'd  like  Cryftal,  Corni/I)  Diamants,  fome  Rubies,  &c.  and 
alfo  ting’d  with  very  lively  and  deep  colours,  like  Rubys0Saphyrs,  Eme¬ 
ralds^  &c.  Thefe  kinds  of  granulsl  have  often  found  alfo  in  Engli/hS and. 
And  ’tis  eafieto  make  fuch  a  counterfeit  Sand  with  deeply  ting’d  Glafs, 
Enamels  and  Painters  colours. 

It  were  endlefs  to  deferibe  the  multitudes  of  Figures  I  have  met  with 
in  thefe  kind  of  minute  bodies,  fuch  as  Sphericalfival, Pyramidal,  Conical , 
Prifnatical ,  of  each  of  which  kinds  I  have  taken  notice. 

But  amongft  many  others,  I  met  with  none  more  obfervable  than  this 
pretty  Shell  (deferibed  in  the  Figure  X.  of  the  fifth  Scheme )  which, 
though  as  it  was  light  on  by  chance,  delerv  d  to  have  been  omitted  (l 
being  unable  to  direft  any  one  to  find  the  like)  yet  for  its  rarity  was  it  not 
inconfiderable,  efpecially  upon  the  account  of  the  information  it  may 
afford  us.  For  by  it  we  have  a  very  good  inftance  of  the  curiofity  of  Na¬ 
ture  in  another  kind  of  Animals  which  are  remov  d,  by  realbn  of  their 
minutenefs, beyond  the  reach  of  our  eyes}  fo  that  as  there  are  feveral  forts 
of  Infefts,  as  Mites,  and  others, fo  fmall  as  not  yet  to  have  had  any  names } 
(fome  of  which  I  (hall  afterwards  deferibe)  and  fmall  Fifties,  as  Leeches 
in  Vineger}  and  final  vegetables,  as  Mofs,  andRofe-Leave-plants}  and 
fmall  Mufhroms,  as  mould :  fo  are  there,  it  feems,  fmall  Shel-fifh  like- 
wife,  Nature  fhewing  her  curiofity  in  every  Tribe  of  Animals ,  Vege¬ 
tables^  and  Minerals .  _  •  • 

I  was  trying  feveral  fmall  and  fingle  Magnifying  Glafies,  and  carnally 
viewing  a  parcel  of  white  Sand,  when  I  perceiv  d  one  of  the  grains  exadcly 
fhap’d  and  wreath’d  like  a  Shell,  but  endeavouring  to  diftiaguilh  it  with 
my  naked  eye,it  was  fo  very  finall,that  I  was  fain  again  to  make  ufe  of  the 
Glafs  to  find  it }  then,whileft  I  thus  look’d  on  it,  with  a  Pin  I  feparated  all 
the  reft  of  the  granules  of  Sand,and  found  it  afterwards  to  appear  to  the 
naked  eye  an  exceeding  fmall  white  fpot,  no  bigger  than  the  point  of  a 
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Pin.  Afterwards  I  view'd  it  every  way  with  a  better  !tlicrofcopeJ and  found 
it  on  both  tides,  and  edge- ways,  to  referable  the  Shell  of  a  fmall  Water- 
Snail  with  a  flat  fpiral  Shell :  it  had  twelve  wreathings,  d ,  b ,  c,  d ,  e,  8cc. 
all  very  proportionably  growing  one  lefs  than  another  toward  the 
middle  or  center  of  the  Shell,  where  there  was  a  very  frrrall  round  white 
fpot.  I  could  not  certainly  difcover  whether  the  Shell  were  hollow  or 
not,  but  it  feem’d  fill’d  with  fomcwhat,  and  tis  probable  that  it  might 
be  petrify d  as  other  larger  Shels  often  are,  fuch  as  are  mention  din  the 
(eventeenth  Objervation. 


Obfcrv.  XII;  Of  Gravel  inVrine. 

I  Have  often  obferv’d  the  Sand  or  Gravel  of  Urine,  which  feems  to  be 
a  tartareous  fubftance,  generated  out  of  a  Saline  and  a  terrejlrial  fab- 
fiance  cryjiallizld  together,  in  the  form  of  Tartar ,  fometimes  flicking  to 
the  hides  of  the  Urinal,  but  for  the  mod  part  finking  to  the  bottom,  and 
there  lying  in  the  form  of  coorfe  common  Sand  5  thefe,  through  the  Mi~ 
crcfcepe,  appear  to  be  a  company  of  fmall  bodies, partly  tranfparent,  and 
partly  opacous ,  fome  White,  fbme  Yellow,  fbme  Red,  others  of  more 
brown  and  dufkie  colours* 

The  Figure  of  them  is  for  the  moft  part  flat,  in  the  manner  of  Slats,  or 
fuch  like  plated  Stones,that  is,each  of  them  feemto  be  made  up  of  feve- 
ral  other  thinner  Plates,  much  like  Alufcovie  Glafs, or  Engli/h  Spairr, to  the 
laft  of  which,  the  white  plated  Gravel  feems  moft  likely  $  for  they  feem 
not  onely  plated  like  that,  but  their  tides  fhap’d  alfo  into  Rhombs ,  Rhom- 
boeids,znd  fometimes  into  Rectangles  and fquar e/.Their  bignefs  and  Figure 
may  be  feen  in  the  fecond  Figure  of  the  fixth  Plate, which  reprefents  about 
a  dozen  of  them  lying  upon  a  plate  ABC  D,fohie  of  which,  as-*,  b,  c,  d, 
feem’d  more  regular  than  the  reft,  and  e,  which  was  a  fmall  one,  flick¬ 
ing  on  the  top  of  another,  was  a  perfect  Rhomboeid  on  the  top,  and  had 
four  Rectangular  tides. 

The  line  E  which  was  the  meafureof  the  Mcrofcope,  is  &  part  Of  an 
Engli/h  Inch,  fo  that  the  greateft  bredth  of  any  of  them,  exceeded  not 
it*  part  of  an  Inch, 

Putting  thefe  into  feveral  liquors,  I  found  Oyl  of  Vitriol ,  Spirit  of 
Urine, and  feveral  other  Saline  menftruums  to  diflolve  them;  and  the  firft 
of thefe  in  lefs  than  a  minute  without  Ebullition, Water, and  feveral  other 
liquors,  had  no  Hidden  operation  upon  them.  This  I  mention,  becaufe 
thofe  liquors  that  diflolve  them, firft  make  them  Very  white,  not  vitiating, 
but  rather  rectifying  their  Figure,  and  thereby  make  them  afford  a  very 
pretty  objetfc  for  the  Microfcope. 

How  great  an  advantage  it  would  be  to  fuch  as  ate  troubled  with  the 
Stone,  to  find  fome  wenfiruum  that  might  diflolve  them  without  hurting 
the  Bladders  cafily  imagin'd,  fince  fome  injettions  made  of  fuch  bodies 
might  likewife  diflolve  tne  ftone,  which  feems  much  of  the  fame  nature, 

N  It 
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It  may  therefore,  perhaps,  be  worthy  fome  Phyficians  enquiry,  whether 
there  may  not  be  fomething  mixt  with  the  Urine  in  which  the  Gravel 
or  Stone  lies,  which  may  again  make  it  diflolve  it,  the  firft  of  which  feems 
by  it’s  regular  Figures  to  have  been  fometimes  Cryftallizd  out  of  it.  For 
whether  this  Cryftallization  be  made  in  the  manner  as  Alum ,  Veter ,&c.  are 
cryjlallized  out  ofa  cooling  liquor,  in  which,  by  boyling  they  have  been 
diilolvd  5  or  whether  it  be  made  in  the  manner  of  Tart  arum  Vitrioldtum , 
that  is,  by  the  Coalition  of  an  acid  and  a  Sulphureous  fubftance,  it  feems 
not  impomble,but  that  the  liquor  it  lies  in, may  be  again  made  a  dijjolvcnt 
of  it.  But  leaving  thefe  inquiries  to  Phyficians  or  Chymifts,  to  whom 
it  does  more  properly  belong,  I  fhall  proceed. 


Obfcrv.  XIII.  Of  the  [mail  Diamants,  or  Sparks  in  Flints. 

CHancing  to  break  a  Flint  ftone  in  pieces,  I  found  within  it  a  certain 
cavity  all  crufted  over  with  a  very  pretty  candied  fubftance,  fome 
of  the  parts  of  which,  upon  changing  the  pofture  of  the  Stone,  inrefpeX 
of  the  Incident  light,  exhibited  a  number  of  fmall,  but  very  vivid  re¬ 
flexions  j  and  having  made  ufe  of  my  Microjcope ,  I  could  perceive  the 
whole  furfaceof  that  cavity  to  be  all  befet  with  a  multitude  of  little 
Cryjlaline  or  Adamantine  bodies,  fo  curioufly  fliap  d,  that  it  afforded  a 
not  unpleafing  objeX. 

Having  confidered  thofe  vivid  repercujflons  of  light, I  found  them  to  be 
made  partly  from  the  plain  external  furface  of  thefe  regularly  figured 
bodies  (which  afforded  the  vivid  refleXions)  and  partly  to  be  made 
from  within  the  fbmewhat  pellucid  body,  that  is, from  fome  furface  of  the 
body,oppofite  to  that  fiiperficies  of  it  which  was  next  the  eye. 

And  becaufe  thefe  bodies  were  fo  fmall,  that  I  could  not  well  come  to 
make  Experiments  and  Examinations  of  them,  I  provided  me  feveral 
fmall ftirice  of  Cryffals  or  Diamants,  found  in  great  quantities  in  Corn - 
jsp^/Aand  are  therefore  commonly  called  CorniJJ)  Diamants  :  thefe  being 
very  pellucid ,  and  growing  in  a  hollow  cavity  of  a  Rock  (as  I  have  been 
feveral  times  informed  by  thofe  that  have  obferv  d  them)  much  after  the 
fame  manner  as  thefe  do  in  the  Flinty  and  having  befides  their  outward 
furface  very  regularly  fhap’d,  retaining  very  near  the  fame  Figures  with 
fome  of  thofe  I  obferv’d  in  the  other,  became  a  convenient  help  to  me  for 
the  Examination  of  the  proprieties  of  thofe  kinds  of  bodies. 

And  firft  for  the  RefleXions  5  in  thefe  I  found  it  very  obfervable.  That 
the  brighteft  refleXions  of  light  proceeded  from  within  the/'eZ'Wdbody  5 
that  is,  that  the  Rays  admitted  through  the  pellucid  fubftance  in  their 
getting  out  on  the  oppofite  fide,  were  by  the  contiguous  and  ftrong  re- 
fleXing  furface  of  the  Air  very  vividly  refleXed,  fo  that  more  Rays  were 
refleXed  to  the  eye  by  this  furface,  though  the  Ray  in  entring  and  getting 
out  of  the  Cryftal  had  fuffer’d  a  double  refraXion,  than  there  were  from 
the  outv^ard  furfaceof  the  Glafs  where  the  Ray  had  fuffer’d  no  reflraXion 
at  all.  And 
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And  that  this  was  the  fnrface  of  the  Air  that  gave  fo  vivid  a  re-percuf- 
JtoH  I  try’d  by  this  means.  I  funk  half  of  a  fiiria  in  Water,  fo  that  only 
Water  was  contiguous  to  the  under  furface,  and  then  the  internal  re- 
nection  was  fo  exceedingly  faint,  that  it  was  fcarce  difcernable.  Again 

1  V-.°  aIte^  this  vivid  reflcfti°n  by  keeping  off  the  Air,  with  a  body 
not  thud  and  that  was  by  rubbing  and  holding  my  huger  very  hard 
agamft  the  under  furface,  fo  as  in  many  places  the  pulp  of  my  finger  did 
toJjcb  .  c  Glafs,  without  any  interjacent  air  between  5  then  obferving  the 
reneaion,  I  found,that  wherefoever  my  linger  or  lkin  toucht  the  furface, 
irom  that  part  there  was  no  reflexion,  but  in  the  little  furrows  or  creates 
or  my  Ikm,  where  there  remain  d  little  final!  lines  of  air, from  them  was 
return  d  a  very  vivid  reflexion  as  before.  I  try  d  further, by  making  the 
furface  of  very  pure  Quickfilver  to  be  contiguous  to  the  under  furface 
ot  thispeUuczd  body,  and  then  the  reflexion  from  that  was  fo  exceeding* 
ly  more  vivid  than  from  the  air ,  as  the  reflexion  from  air  was  than 

lC  from  the  Watery  from  all  which  trials  I  plainly  law,  that 

the  frrong  renewing  air  was  the  caufe  of  this  Phenomenon. 

And  this  agrees  very  well  with  the  Hypotbefi  of  light  and  PeUucidbo- 
dies  which  I  have  mention'd  in  the  defcription  of  Mufcovy-glafi^  for  we 
there  fuppofe  Glafs  to  be  a  medium, which  does  lefs  refill:  the  pulfe  oflight 
and  consequently, that  molt  of  the  Rays  incident  on  it  enter  into  it,and  are 
retracted  towards  the  perpendicular  5  whereas  the  air  I  fuppofe  to  be  a 
body  that  does  more  refill:  it,  and  confequently  more  are  re-percufs'd  then 
do  it  •  the  fame  kind  of  trials  have  I  made,  with  Cryjlal/ine  Glafi. 
with  drops  of  fluid  bodies,  and  feveral  other  ways, which  do  all  feem  to 
agree  very  exaXly  with  this  Theory.  So  that  from  this  Principle  well  efta- 
blilh  d,  we  may  deduce  teverall  Corollaries  not  unworthy  obtervation. 

And  the  firftis,  that  it  plainly  appears  by  this,  that  theproduXion  of 
the  Rainbow  is  as  much  to  be  aferibed  to  the  refleXion  of  the  concave 
furface  of  the  air,  as  to  the  refraXion  of  the  Globular  drops :  this  will  be 
etadently  mamfeft  by  thefe  Experiments,  if  you  foliate  that  part  of  a 
Glafe-ball  that  is  to  refleX  an  /r/f,  as  in  the  Cartejian  Experiment,  above 
mention’d,  the  reflexions  will  be  abundantly  more  ftrong,  add  the  co» 
fours  more  vivid :  and  if  that  part  of  the  furface  be  touch’d  with  Water 
fcarce  affords  any  fcnfible  colour  at  all. 

Next  we  learn,  that  the  great  reafon  why  pellucid  bodies  beaten  fmalf 
are  white,  is  from  the  multitude  of  refleXions,  not  from  the  particles  of 
the  body,  but  from  the  contiguous  furface  of  the  air.  And  this  is  evident¬ 
ly  manifefted,  by  filling  the  Interjlitia  of  thofe  powder’d  bodies  with 
Water,  whereby  their  whitenefs  prefently  difappears.  From  the  fame 
reafon  proceeds  the  whitenefs  of  many  kinds  of  Sands,  which  in  the  Mi¬ 
croscope  appear  to  be  made  up  of  a  multitude  of  little  pellucid  bodies 
whofe  brighteft  refleXions  may  by  the  Microfcope  be  plainly  perceiv’d 
to  come  from  their  internal  lurfaces }  and  much  of  the  whitenefs  of  it  may 

be  deftroy’d  by  the  afiufion  of  fair  Water  to  be  contiguous  to  thole 
lurfaces. 

The  whitenefi  alio  of  froth,  is  for  the  mote  part  to  be  afcribed  to  the 

N  3  refleXion 
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reflexion  of  the  light  from  the  furface  of  the  air  within  the  Bubbles, and 
verv  little  to  the  reflection  from  the  furface  of  the  Water  it  felf :  for  this 
laft  refleXion  does  not  return  a  quarter  Co  many  Rays,  as  that  which  is 
made  from  the  furface  of  the  air, as  I  have  certainly  found  by  a  multitude 

°f  Thfwhhai^of  Ltinen,  Paper,  silk,  &c.  proceeds  much  from  the 
fame  reafon,  as  the  Microfcope  will  eafily  difeover  5  for  the  Paper  is  made 
up  of  an  abundance  of  pellucid  bodies,  which  afford  a  very  plentiful}  re¬ 
flexion  from  within,  that  is,  from  the  concave  iurface  of  the  air  contigu¬ 
ous  to  its  component  particles  5  wherefore  by  the  affufion  of  Water,  Oyl, 
Tallow,Turpentine, befall  thofe  reflexions  are  made  more  faint,and  the 
beams  of  light  are  fuffer’d  to  tra  jeX  &  run  through  the  Paper  more  freely. 

Hence  further  we  may  learn  the  reafon  of  the  whitenefs  of  many  ti¬ 
dies  and  by  what  means  they  maybe  in  part  mad  t  pellucid:  As  white 
Marble  for  Enhance,  for  this  body  is  compofed  of  *  pellucid  body  ex¬ 
ceedingly  flaw’d,  that  is,  there  are  abundance  of  thin,  and  very  fin 
cracks  0/ chinks  amongft  the  multitude  of  particles  of  the  body,that  con¬ 
tain  in  them  fmall  parcels  of  air, which  do  fo  re-percuf  and  di  ive  back  the 
penetrating  beams,  that  they  cannot  enter  very  deep  within  that  body, 
which  the  Microscope  does  plainly  inform  us  to  be  made  up  of  a  Congeries 
Tpel/ncid  particles.  And  I  further  found  it  fomewhat  more  evidently  by 
fome  attempts  I  made  towards  the  making  tranfparent  Maible,  for  y 
heating  the  Stone  a  little,  and  foaking  it  in  Oyl,  Turpentine,  Oyl  of  Tur¬ 
pentine,^,  I  found  that  I  was  able  to  fee  much  deeper  into  the  body  of 
Marble  then  before  5  and  one  trial,  which  was  not  with  an  unXuous  iub- 
ftance,fucceeded  better  than  the  reft,  of  which,  when  I  have  a  better  op- 

portunity,  Ilhall  make  further  trial.  - 

This  alfo  gives  us  a  probable  reafon  of  the  fo  much  admired  Phtno- 
tnena  of  th *0  cuius  Mundi,  an  Oval  ftone,  which  commonly  looks  like 
white  Alabafter,  but  being  laid  a  certain  time  in  Water,  it  growspe^W, 
and  tranfparent,  and  being  fufferd  to  lie  again  dry,  it  by  degrees  lofes 
that  tranfparency,  and  becomes  white  as  before.  For  the  Stone  being  of 
a  hollow  fpongie  nature,  has  in  the  firft  and  laft  of  thefe  appearances,  all 
thofe  pores  fill’d  with  the  obtundmg  and  refleXingair*  whereas  in  the 
fecond,  all  thofe  pores  are  fill’d  with  a  medium  that  has  much  the  fame 
refraXion  with  the  particles  of  the  Stone,  and  therefore  thofe  two  being 
contiguous ,  make,as’twere,  one  continued  medium,  of  which  more  is  laid, 
in  the  1 5 .  Obfervation. 

There  are  a  multitude  of  other  Phenomena,  that  are  produc  d  from  this 
fame  Principle, l which  as  it  has  not  been  taken  notice  of  by  any  yet  that  1 
know,  fo  I  think,  upon  more  diligent  obfervation,  will  it  not  be  found  the 
leaft  confiderable.  But  I  have  here  onely  time  to  hint  Hypothecs,  and  not 
toprofecute  them  fo  fully  as  I  could  with  5  many  of  them  having  a  vait 
extent  in  the  produXion  of  a  multitude  of  Phenomena,  which  have  been 
by  others, either  not  attempted  to  be  explain’d,  or  elfe  attributed  to  lome 
other  caufe  than  what  I  have  aflign’d,  and  perhaps  than  the  right  ^  and 

therefore  I  fhall  leave  this  to  the  profecution  of  fuch  as  have  more  leiiure ; 

onely 
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onely  before  I  leave  it,  I  muft  not  pretermit  to  hint,  that  by  this  Prin* 
ciple,  multitudes  of  the  Phenomena  of  the  air,as  about  Mifis ,  Clouds ,  Me - 
teors ,  Haloesjkc.  are  moft  plainly  and  (perhaps)  truly  explicable,  multi- 
tudes  alfo  of  the  Phenomena  in  colour  d  bodies,  as  liquors,  &c.  are  de- 
ducible  from  it. 

And  from  this  I  (hall  proceed  to  a  fecond  confiderable  Phenomenon 
which  thefe  Diamants  exhibit,  and  that  is  the  regularity  of  their  Figure, 
which  is  a  propriety  not  lefs  general  than  the  former  3  It  comprifing  with¬ 
in  its  extent,  all  kinds  of  Metals ,  all  kinds  of  Minerals, moft  Precious  jlones, 
all  kinds  of  ^<i/t/,multitudes  of  Earths,  and  almoft  all  kinds  of fluid  bodies * 

And  this  is  another  propiety,  which,  though  a  little  fuperficially  taken 
notice’of  by  fome,  has  not,  that  I  know,  been  fo  much  as  attempted  to 
be  explicated  by  any. 

This  propriety  ofbodies,aslthink  it  the  moft  worthy,  and  next  in  or¬ 
der  to  be  confider’d  after  the  contemplation  of  the  Globular  Figure ,  fo 
have  I  long  had  a  defire  as  wel  as  a  determination  to  have  profecuted  it  if  I 
had  had  an  opportunity, having  long  fince  propos’d  to  my  felf  the  method 
of  my  enquiry  therein,  it  containing  all  the  allurements  that  I  think  any 
enquiry  is  capable  of :  For,firft  I  take  it  to  proceed  from  the  mofi:  fimple 
principle  that  any  kind  of  form  can  come  from,  next  the  Globular,  which 
was  therefore  the  firft  I  fet  upon,  and  what  I  have  therein  perform’d,  I 
leave  the  Judicious  Reader  to  determine.  For  as  that  form  proceeded 
from  a  propiety  of  fluid  bodies,  which  I  have  call’d  Congruity,  or  Incon* 
gruity  fo  I  think,  had  I  time  and  opportunity,  I  could  make  probable, 
that  all  thefe  regular  Figures  that  are  fo  confpicuoufly  various  and  curi - 
0»/,and  do  fo  adorn  and  beautifie  fuch  multitudes  of  bodies,  as  I  have 
above  hinted,arife  onely  from  three  or  four  feveral  pofitions  or  poftures 
of  Globular  particles,and  thofe  the  mofi  plain, obvious,  and  neceflary  con¬ 
junctions  of  fuch  figur’d  particles  that  are  pcflible,  fo  that  fuppofing  fuch 
and  fuch  plain  and  obvious  caufes  concurring  the  coagulating  particles 
muft  necefiarily  compofe  a  body  of  fuch  a  determinate  regular  Figure* 
and  no  other  5  and  this  with  as  much  neceflity  and  obvioufnefs  as  a  fluid 
body  encompaft  with  a  Heterogeneotts  fluid  muft  be  protruded  into  a 
Spherule  or  Globe.  And  this  I  have  ad  oculum  demonftated  with  a  com¬ 
pany  of  bullets,and  fome  few  other  very  fimple  bodies  5  fo  that  there  was 
not  any  regular  Figure, which  I  have  hitherto  met  withall,  of  any  of  thofe 
bodies  that  I  have  above  named,  that  I  could  not  with  the  compofition  of 
bullets  or  globules,  and  one  or  two  other  bodies,  imitate,  even  almoft 
by  fhaking  them  together.  And  thus  for  inftance  may  we  find  that  the 
Globular  bullets  will  of  themfelves,if  put  on  an  inclining  plain,fo  that  they 
may;run  together,  naturally  run  into  a  triangular  order,  composing  all 
the  variety  of  figures  that  can  be  imagin’d  to  be  made  out  of  equilateral 
triangles  5  and  fuch  will  you  find, upon  trial,all  the  furfaces  of  Alum  to  be 
compos’d  of:  For  three  bullets  lying  on  a  plain,  as  clofe  to  one  another  as 
they  can  compofe  an  cequilatero-triangular  form,  as  in  A  in  the  y. Scheme. 

If  a  fourth  be  joyn’d  to  them  on  either  fide  as  clofely  as  it  can,  they  four 
compofi  the  mofi  regular  Rhombus  confifting  of  two  equilateral  triangles , 

-  as 
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as  B.  If  a  fifth  be  joyn’d  to  them  on  either  fide  in  asclofe  a  pofition  ask 
can,  which  is  the  propriety  of  the  Texture, it  makes  a  Trapezium,  or  fbur- 
fided  Figure,  two  of  whofc  angles  are  120.  and  two  60.  degrees,  as  C. 
If  a  fixth  be  added,  as  before,  either  it  makes  an  equilateral  triangle,^  D, 
oraRhomboeid,  as  E,or  an  Hex-angular  Figure,  as  F,  which  is  com¬ 
pos'd  of  two  primary  Rhombes.  If  a  feventh  be  added,  it  makes  either 
an  aquilatero-hexagonal  Figure,  as  G,  or  fome  kind  of  fix-fided  Fi¬ 
gure,  as  H,  or  I.  And  though  there  be  never  fo  many  placed  together, 
they  may  be  rang’d  into  fome  of  thefe  lately  mentioned  Figures,  all  the 
angles  of  which  will  be  either  60.  degrees,  or  120.  as  the  figure  K. 
which  is  an  equiangular  hexagonal  Figure  is  compounded  of  1 2.  G  lobule 
or  may  be  of  2  5,  or  27,  or  36,  or  42,  &c.  and  by  thefe  kinds  of  texture, 
or  pofition  of  globular  bodies, may  you  find  out  all  the  variety  of  regular 
(hapes,  into  which  the  fmooth  furfaces  of  Alum  are  form’d,  as  upon  ex¬ 
amination  any  one  may  eafily  find  5  nor  does  it  hold  only  in  fuperficies,but 
infolidity  alfo, for  it’s  obvious  that  a  fourth  Globule  laid  upon  the  third  in 
this  texture,  compofes  a  regular  Tetrahedron,  !which  is  a  very  ufual  Figure 
of  the  Crj/Jlals  of  Alum.  And  (to  haften)  there  is  no  one  Figure  into  which 
Alum  is  obfcrv  d  to  be  cryftallized,  but  may  by  this  texture  of  Globules 
be  imitated,  and  by  no  other. 

I  could  infiance  alfo  in  the  Figure  of  Sea-falt, and  Sal-gem, that  it  is  com¬ 
pos’d  of  a  texture  of  Globules ,  placed  in  a  cubical  form,  as  L,  and  that  all 
the  Figures  ofthofe  Salts  may  be  imitated  by  this  texture  of  Globules, and 
by  no  other  whatfoever.  And  that  the  forms  of  Vitriol  and  of  Salt-Pet  er, 
as  alfo  of  Cryjlal,Hor  e-froSt,  &c.  are  compounded  of  thefe  two  textures, 
but  modulated  by  certain  proprieties :  But  I  have  not  here  time  to  in¬ 
fill  upon,  as  I  have  not  neither  to  fhew  by  what  means  Globules  come  to 
be  thus  context,  and  what  thofe  Globules  are,  and  many  other  particulars 
requifite  to  a  full  and  intelligible  explication  of  this  propriety  of  bodies. 
Nor  have  I  hitherto  found  indeed  an  opportunity  of  profecuting  the  in¬ 
quiry  fo  farr  as  I  defign'd  5  nor  do  I  know  when  I  may,  it  requiring  abun¬ 
dance  of  time,  and  a  great  deal  of  affiftancc  to  go  through  with  what  I 
defign’d  $  the  model  of  which  was  this : 

Firft,to  get  as  exad  and  full  a  collection  as  I  could,  of  all  the  differing 
kinds  of  Geometrical  figur’d  bodies,  feme  three  or  four  feveral  bodies  of 
each  kind. 

Secondly,  with  them  to  get  as  exact  a  Hiftory  as  pofiibly  I  could  learn 
of  their  places  of  Generation  or  finding,  and  to  enquire  after  as  many 
drcumftances  that  tended  to  the  IJluftrating  of  this  Enquiry,  as  pofiibly 
I  could  obferve. 

Thirdly,  to  make  as  many  trials  as  upon  experience  I  could  find  re- 
quifite,in  Difiblutions  and  Coagulations  of  feveral  cryftallizing  Salts  $br 
the  needfull  inftruCtion  and  information  in  this  Enquiry. 

Fourthly,  to  make  feveral  trials  on  divers  other  bodies,  as  Metals, 
Minerals,  and  Stones,  by  diflolving  them  in  feveral  JMetrftruums,  and 
•cryftalizing  them,  to  fee  what  Figures  would  arife  from  thofe  feveral 
Compofitums.  .  , 

*  ~  *  Fifthly, 
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Fitfthly,  to  make  Compofitions  and  Coagulations  of  feveral  Salts  tc> 
gether  into  the  lame  mals,  to  obferve  of  what  Figure  the  product  of 
them  would  be  5  and  in  all,  to  note  as  many  circumftances  as  I  Ihould 
judge  conducive  to  my  Enquiry. 

Sixthly,  to  enquire  the  clofenefs  or  rarity  of  the  texture  of  thefe  bo¬ 
dies,  by  examining  their  gravity,  and  their  refra&ibn,  &V  ;;  } 

Seventhly,  to  enquire  particularly  what  operations  the  fire  has  upon 
leveral  kinds  of  Salts,  what  changes  it  caufes  in  their  Figures,  Texture* 
or  Energies. 

Eighthly  to  examine  their  manner  of  dilution,  or  affing  upon  thole 
bodies  dilloluble  mthem ;  The  texture  ofthofe  bodies  before  and  after 
theprocefs.  And  this  for  the  Hiffory. 

Next  for  the  Solution,  To  have  examin’d  by  what,  and  how  many 

means,  fuch  and  fuch  Figures,  a&ions  and  effete  could  be  produc’d 
poflibly.  r 

And  laftly,  from  all  circumftanees  well  weigh’d,  I  Ihould  have  endea¬ 
voured  to  have  Ihewn  which  of  them  was  mofr  likely,  and  (if  the  infor¬ 
mations  by  thefe  Enquiries  would  have  born  it)  to  have  demonftrated 
which  of  them  it  muft  be,  and  was.  s  ' 

But  to  proceed.  As  I  believe  it  next  to  the  Globular*  the  mofr  fimple  5 
10  do  I,  in  the  fecond  place,  judge  it  not  left  pleafanty  for  that  which 
makes  an  Enquiry  pleafant,  are,  firft  a  noble  Inventnm  that  promifes  to 
crown  the  fuccefsfull  endeavour  3  and  fuch  muft  certainly  the  knowledge* 
ot  the  efficient  and  concurrent  taufes  of  all  thefe  curious  Geometrical 
Figures  be, which  has  made  the  Philofophers  hitherto  to  conclude  nature 
in  thefe  things  to  play  the  Geometrician,  according  to  that  faying  of 
Plato>  o  ®ii<  y\9;M  7p3.  Ornext,  a  great  variety  of  matter  in  theThqui- 
ry  5  and  here  we  meet  with  nothing  lefs  than  the  Mathematic^  of  nature, 

having  every  day  a  new  Figure  to  contemplate, or  a  variation  of  the  fame 
in  another  body. 

Which  do  afford  us  a  third  things  which  will  yet  more  fweeten  the;  En¬ 
quiry ,and  that  is,a  multitude  of  information  3  we  are  not  fo  much  to  grope 
in  the  dark,  as  in  moft  other  Enquiries,  where  the  Inventnm  is  great  3  for 
having  fuch  a  multitude  of  inftances  fo  compare,  and  fuch  eafiewaysof 

gede^at/?n?/0r  fmp?ucnc)lng  and  of  deftroyiog  the  formas  mxhc^ohtion 
and  Cryji alligation  Salts,  we  cannot  but  learn  plentiful]  information  to 
proceed  by  And  this  will  further  appear  ftbrn^tfive^fatity'^the 
Prmciple  which  Nature  has  made  ufe  of  almoft  in  all  inanimate  bodies. 
And  therefore,  as  the  contemplation  of  them  all  conduces  to  the  knOw- 
ledg  of  any  one  3  fo  from  a  Scientihcal  knowledge  of  any  one  doe£  follow 
the  lafne of  all,  arid  every  one. 

And  fourthly,  for  the  ufefulnefs  of  this  knowledge,  when  acquir’d 
Certainly  none  can  doubt,  that  considers  that  it  caries  us  a  ftep  for¬ 
ward  into  the  Labirinth  of  Nature,  in  the  right  way  towards  the ‘end 
we  propofe  our  felves  in  all  Philofophical  Enquiries.  So  that  know^ 
ing  what  is  the  form  of  Inanimate  or  Mineral  bodies,  we  fhall  be  the 
better  able  to  proceed  in  our  next  Enquiry  after  the  forms  of  Vegeta- 
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tive  bodies  5  and  laft  of  all,  of  Animate  ones,  that  feemmg  to  be  the 
higheft  ftep  of  natural  knowledge  that  the  mind  of  mams  capable  ot. 


Obferv.  XIV.  Of  feveral  Undei  of  frozen  Figures. 

IHave  very  often  in  a  Morning,  when  there  has  been  a  great  htar-frejl, 
with  ah  indifferently  magnifying  Mkrofiope,  obferv  d  the  final! 
or  Cry  ftalline  beard,  which  then  ufually  covers  the  face  of  mod  bodies 
that  lie  open  to  the  cold  air,  and  found  them  to  be  generally  H'xangular 
prifmatical  bodies,  much  like  the  long  Cryftals  of  Salt-peter faveonely 
the  ends  of  them  were  differing :  for  whereas  thofe  of  N,tre  are  for 
the  moft  part  pyramidal,  being  terminated  either  m  a  point  or  edge; 
-thefeof  Froft  were  hollow,  and  the  cavity  in  fome  feem  d  pretty  deep, 
and  this  cavity  was  the  more  plainly  tobefeen,  becaufe  ufually  one  or 
other  of  the  fi *  parallelogram  Tides  was  wanting,  or  at  leait  much  lhorter 

th  But  this  was  onely  the  Figure  of  the  Bearded  hoar-froft  j  and  as  for  the 
particles  of  other  kinds  of  loar-fr  oft  s, they  feemd  for  the  moft  part  irre¬ 
gular,  or  of  no  certain  .Figure.  Nay,  the  parts  of  thofe  curious  branch¬ 
ings,  or  vortices ,  that  ufually  in  cold  weather  tarnifti  the  furface  of 
Glafs,  appear  through  the  Mkrofiope  very  rude  and  unlhapen,  as  do 
moft  other  kinds  of  frozen  Figures ,  which  to  the  naked  eye  feem  exceed¬ 
ing  neat  and  curious,  fuchasthe  Figures  of  S/w,  frozen  Vnne.Hail 
feveral  frozen  in  common  Water, &c.  Some  Obfervations  of  each 

of  which  I  (hall  hereunto  annex,  becaufe  lfwdlconfidei-d  and  ex- 
ami’nd,  they  may,  perhaps,  prove  very  inftruftive  for  the  finding  out  of 
what  I  have  endeavoured  in  the  preceding  Obfervation  to  (hew,  to  be 
fnext  the  Globular  Figure  which  is  caus’d  by  congrmty ,  as  I  hope  I  have 
made  probable  in  the  fixth  Obfervation)  the  moft  fimple  and  plain  opera¬ 
tion  of  Nature,  of  which,  notwithftanding  we  are  yet  ignorant. 

I. 

Several  Obfervables  in  the  fix-branched  Figures  form'd  on  the  fur- 
face  of  Vrine  by  freezing. 

i  The  Figures  were  all  frozen  almoft  even  with  the  furface  of  the 
Vrine  inthe  Veflel,  but  the  bigger  ftems  were  a  little  prominent  above 
that  furface,  and  the  parts  of  thole  ftems  which  were  neareft  the  center 

( a }  were  biggeft  above  the  (urface.  _  .. 

7  I  have  obferv  d  feveral  kinds  of  thefe  Figures,  fome  fmaller,  no  big¬ 
ger  then  a  Two-pence,  others  fo  bigg,  that  I  have  by  meafure  ^undone 
of  its  ftems  or  branches  above  four  foot  long  5  and  of  thefe,  fome  were 
pretty  round,  having  all  their  branches  pretty  neer  alike  $  other  of  them 
were  more  extended  towards  one  fide,  as  ufually  thofe  very  large  ones 
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were,  which  I  have  obferv’d  in  Ditches  which  have  been  foil  of  foul 
water.  .  -ad  oi 

5  None  of  all  thefe. Figures  I  have  yet  taken  notice  of,  had  any  regu¬ 
lar  pofition  in  refpeft  of  one  another,  or  of  the  lides  of  the  Veflel  $>  nor 
did  I  find  any  of  them  equally  to  exa&neft  extended  every  way  from 
thecenter^.  r  ,.i, 

4  Where  ever  there  was  a  center, the  branchings  from  it,  a  'h^ac,  a  dy 

ae0  agi  were  never  fewer,  or  more  then  fix,  which  ufually  concurr  d, 
or  met  one  another  very  neer  in  the  fame  point  or  center,  though 
oftentimes  not  exa&ly  5  and  were  enclin’d  to  each  other  by  an  aogfc^oof 
very  neer  fixty  degrees,  1  fay,  very  neer,  because,  ithough  having  en¬ 
deavoured  to  meafure  them  the  mold  acurately  I  was  able,  with  the 
largeft  Compafles  I  had,  I  could  not  find  any  fenfible  variation  tram! that 
meafure,  yet  the  whole  fix-branched  Figure  feeming  to  compose  adolid 
angle,  they  muft  nccefiarily  be  fomewhat  lefs.  d  hi  ,i  o, 

5  The  middle  lines  or  ftems  of  thefe  branches,  aby  ac^ad^  a  eb  .afy  ag, 
(eem’d  fomewhat  whiter,  and  a  little  higher  then  any  of  the  intermediate 
branchings  of  thefe  Figures,  and  the  center  ay  was  the  mo  &  prominent 
part  of  the  whole  Figure,  feeming  the  apex  of  a  folid  angle  or  pyramid^ 
each  of  the  fix  plains  beinga  little  enclin’d  below  thelurface  of  the 

6  The  lateral  branchings  ifliiing  out  of  the  great  ones,  fuch  as  opy 

in  qy  &c.  were  each  of  them  inclin’d  to  the  great  ones,>by  the  fame  angle 
of  about  fixty  degrees, as  the  great  ones  were  one  to  another,  and  always 
the  bigger  branchings  were  prominent  above  the  lefs,  and  the  lels  above 
the  leaft,  by  proportionate  gradations .  i  ;  r 

7  The  lateral  branches  (hooting  out  of  the  great  ones,  went  all  of  them 
from  the  center,  and  each  of  them  was  parallel  to  that  great  branch,  next 
to  which  it  lay  }  fo  that  as  all  the  branches  on  one  fide  were  parallel  to 
one  another,  fo  were  they  all  of  them  to  the  approximate  great  btanch, 
as  p  o3  q  r,  as  they  were  parallel  to  each  other, and  (hot  from  the  ceinter, 
fo  were  they  parallel  alfo  to  the  great  branch  a  b. 

8  Some  of  the  ftems  of  the  fix  branches  proceeded  ftraight,  and  of  a 
thicknefs  that  gradually  grew  (harper  towards  the  end,  as  ag. 

9  Others  of  the  ftems  of  thole  branches  grew  bigger  and  knotty  to¬ 
wards  the  middle,  and  the  branches  alfo  as  well  as  ftems,  from  Cylinders 
grew  into  Plates,  in  a  moft  admirable  and  curious  order,  fo  exceeding  re¬ 
gular  and  delicate,  as  nothing  could  be  more,  as  is  vifible  in  a  by  a  r,  a  dy 
a  e,  afy  but  towards  the  end  of  fome  of  thefe  ftems,  they  began  again  to 
grow  (mailer  and  to  recover  their  former  branchings,  as  about  J^and  n. 

10  Many  of  the  lateral  branches  had  collateral  branches  (if  I  may  fo 

call  them)  as  q  m  had  many  fuch  as  f  t0  and  moft  of  thofe  again  jiib- 
collateral^as  v  n>,  and  thefe  again  had  others  left,  which  one  may  call/rf- 
terofubcollateral ,  and  thefe  again  others,  and  they  others,  &c.  in  greater 
Figures.  >  1  :  70T  > 

1 1  The  branchings  of  the  main  Stems  joyn'd  not  together  by  any  re¬ 
gular  line, nor  did  one  fide  of  the  one  lie  over  the  other  fide  o(  the  other, 
but  the  fmall  collateral  and  fobcollateral  branches  did  lie  at  top  of  one 

O  another 
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another  according  to  a  certain  order  or  method,  which  I  always  obferv’d 
to  be  this. 

1 2  That  fide  of  a  collateral  or  fubcollateral ,  &c.  branch,  lay  over  the 
fide  of  the  approximate  (as  the  feathers  in  the  wing  of  a  Bird)  whofc 
branchings  proceeded  parallel  to  the  laft  biggeft  ftem  from  which  it 
fprung,and  not  to  the  biggeft  ftem  of  all,  unlels  that  were  a  fecond  ftem 
backwards. 

15  This  rule  that  held  in  the  branchings  of  the  Sexangular  figure  held 
alfo  in  the  branchings  of  any  other  great  or  fmall  ftem,  though  it  did 
not  proceed  from  a  center. 

14  The  exaClnefs  and  curiofity  of  the  figuration  of  thele  branches, 
was  in  every  particular  fo  tranfcendent,  that  I  judge  it  almoft  impoflible 
for  humane  art  to  imitate. 

15  Tailing  feveral  cleer  pieces  of  this  Ice,  I  could  not  find  any  Urin¬ 
ous  tafte  in  them,  but  thole  few  I  tailed.  Teem’d  as  infipid  as  water. 

16  A  figuration  lomewhat  like  this,  though  indeed  in  fome  particu¬ 
lars  much  more  curious,  I  have  feveral  times  obferv’d  in  regulu*  martis 
ftellatus ,  but  with  this  difference,  that  all  the  Hems  and  branchings  are 
bended  in  a  moll  excellent  and  regular  order,  whereas  in  Ice  the  ftems 
and  branchings  are  ftreight,  but  in  all  other  particulars  it  agrees  with 
this,  and  Teems  indeed  nothing  but  one  of  thefe  liars, or  branched  Figures 
frozen  on  Vrine ,  diftorted,  or  wreathed  a  little,  with  a  certain  propor¬ 
tion  :  Lead  alfo  that  has  Arfenick^  and  Tome  other  things  mixt  with  it,  I 
have  found  to  have  its  liirface,  when  luffer’d  to  cool,  figured  fomewhat 
like  the  branchings  of  Vrine ,  but  much  lmaller. 

17  But  there  is  a  Vegetable  which  does  exceedingly  imitate  thefe 
Branches,  and  that  is,  Fearn ,  where  the  main  ftem  may  be  obferv’d  to 
(hoot  out  branches,  and  the  ftems  of  each  of  thefe  lateral  branches,  to 
fend  forth  collateral ,  and  thole  fubcollateral ,  and  thofe  later 0  fubcollate - 
ral ,  &c.  and  all  thole  much  after  the  lame  order  with  the  branchings,  di- 
vifions,  and  fubdivifions  in  the  branchings  of  thefe  Figures  in  frozen 
Vrine  5  lo  that  if  the  Figures  of  both  be  well  confider’d,  one  would  ghels 
that  there  were  not  much  greater  need  of  a  feminal  principle  for  the  pro¬ 
duction  of  Fearn,  then  for  the  production  of  the  branches  of  Vrine ,  or 
the  Stella  martis,  there  Teeming  to  be  as  much  form  and  beauty  in  the 
one  as  in  the  other. 

And  indeed,  this  Plant  of  Fearn,  if  all  particulars  be  well  confider'd, 
will  Teem  of  as  fimple,  and  uncompounded  a  form  as  any  Vegetable ,  next 
to  Mould  or  Mujhromes,  and  would  next  after  the  invention  of  the  forms 
of  thofe,  deferve  to  be  enquir’d  into  for  notwithftanding  feveral  have 
affirm’d  it  to  have  feed,  and  to  be  propagated  thereby  5  yet,  though  I 
have  made  very  diligent  enquiry  after  that  particular,  I  cannot  find  that 
there  is  any  part  of  it  that  can  be  imagin’d  to  be  more  leminal  then  an¬ 
other  :  But  this  onely  here  by  the  by : 

For  the  freezing  Figures  in  Vrine,  I  found  it  requifite, 

Firft,  that  the  Superficies  be  not  difturbed  with  any  wind,  or  other 
commotion  of  the  air,  or  the  like. 

Secondly, 
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' .  Secondly,  that  it  be  not  too  long  expofed,  foas  that  the  whole  bulk 
be  frozen. tor  oftentimes,in  fuch  cafes,by  reafon  of  the  fwelling  the  of  lcet 
or  from  fome  other  caufe,  the  curious  branched  Figures  difappear. 

Thirdly,  an  artificial  freezing  with  Snow  and  Salt^  apply’d  to  the  out- 
fide  of  the  containing  Veflel,  fucceedsnot  well,  unlefs  there  be  a  very 
little  quantity  in  the  Vetlel.  :v 

Fourthly,  If  you  take  any  cleer  and  fmooth  Glafs,  and  wetting  all  the 
infide  of  it  with  Vrine7  you  expofe  it  to  a  very  (harp  freezing,  you  vvill 
find  it  cover’d  with  a  very  regular  and  curious  Figure.  .  ■; -  , 

fi.i  r/Lv  ■  •  .]  jklen*.  A  /fomatav  '!  ?  ^rbjlnfnl 

If. 

.  .  bf!C  Vi  i  '  ; 

Obfervables  in  figur'd  Snow. 

Expofing  a  piece  of  black  Cloth,  or  a  black  Hatt  to  the  falling  Snow0 
I  have  often  with  great  pleafure,  obferv’d  fuch  an  infinite  variety  of  cu- 
rioufly  figur’d  Snow,  that  it  would  be  as  impoifible  to  draw  the  Figure 
and  Ihape  of  every  one  of  them,  as  to  imitate  exadtly  the  curious  and 
Geometrical  Mechanifme  of  Nature  in  any  one*  Some  coorfe  draughts, 
fuch  as  the  eoldnefs  of  the  weather,  and  the  ill  provifiofis,  I  had  by  me 
for  fuch  a  purpofe,  would  permit  me  to  make,  I  have  here  added  in  the 
Second  Figure  of  the  Eighth  Scheme. 

In  all  which  I  obferv’d,  that  if  they  were  of  any  regular  Figures,  they 
were  always  branched  out  with  fix  principal  branches,  all  of  equal  length, 
fhape  and  make,  from  the  center,  being  each  of  them  inclin’d  to  either  of 
the  next  branches  on  either  fide  of  it,  by  an  angle  of  fixty  degrees. 

Now,  as  all  thefe  ftems  were  for  the  moft  part  in  one  flake  exadtly  of 
the  fame;make,fo  were  they  in  differing  Figures  of  very  differing  ones  5 
fo  that  in  a  very  little  time  I  have  obferv’d  above  an  hundred  feveral  cizes 
and  fhapes  of  thefe  ftarry  flakes. 

The  branches  alfo  out  of  each  (tern  of  any  one  of  thefe  flakes,  were  ex¬ 
adtly  alike  in  the  fame  flake}  lb  that  of  whatever  Figure  one  of  the 
branches  were,  the  other  five  were  lure  to  be  of  the  fame,  very  exadtly, 
that  is,  if  the  branchings  of  the  one  were  fmall  Terul/elipipeds  or  Plates, 
the  branchings  of  the  other  five  were  of  the  fame}  and  generally,  the 
branchings  were  very  conformable  to  the  rules  and  method  obferv’d  be¬ 
fore,  in  the  Figures  on  Vrwe0  that  is,  the  branchings  from  each  fide  of 
the  ftems  were  parallel  to  the  next  item  on  that  fide,  and  if  the  ftems 
were  plated,  the  branches  alfo  were  the  fame }  if  the  ftems  were  very 
long,  the  branches  alfo  were  fo,  &c.  .  '  > ! 

Obferving  fbme  of  thefe  figur’d  flakes  with  a  Microfcope^  I  found  them 
not  to  appear  fo  curious  and  exadtly  figur’d  as  one  would  have  imagin'd, 
but  like  Artificial  Figures,  the  bigger  they  were  magnify’d,  the  moreir* 
regularites  appear’d  in  them }  but  this  irregularity  feem’d  afcribable  to 
the  thawing  and  breaking  of  the  flake  by  the  fall,  and  not  at  all  to  the 
defedt  of  the  plajiic^v  irtue  of  Nature,  whole  curiofity  in  the  formation 
of  moft  ofthefe“kind  of  regular  Figures,  fuch  as  thofeof  Salt  Miner alsfizc. 

O  2  appeals 
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appears  by  the  help  of  the  Microjcope ,  to  be  very  many  degrees  (mailer 
then  the  mod  acute  eye  is  able  to  perceive  without  it.  And  though  one 
ofthefe  fix-branched  Stars  appear’d  here  below  much  of  the  (hape  de- 
Icribed  in  the  Third  Figure  of  the  Eighth  Scheme  $  yet  I  am  very  apt  to 
think, that  could  we  have  a  fight  of  one  of  them  through  a  Miarofcope  as 
they  are  generated  in  the  Clouds  before  their  Figures  are  vitiated  by 
external  accidents, they  would  exhibit  abundance  of  curiofity  and  neat- 
ne(s  there  alfo,  though  never  (b  much  magnify ’d :  For  fince  I  have  ob¬ 
lerv’d  the  Figures  of  Salts  and  Minerals  to  be  fome  of  them  fo  exceeding 
(mall,  that  I  have  (carcely  been  able  to  perceive  them  with  the  Microjcope , 
and  yet  have  they  been  regular,  and  fince  (as  far  as  I  have  yet  examin’d 
it)  there  feems  to  be  but  one  and  the  fame  caufe  that  produces  both  thefe 
effetts,  I  think  it  not  irrational  to  (uppofe  that  thefe  pretty  figur’d  Scars 
of  Snore ,  when  at  firft  generated  might  be  alfo  very  regular  and  exaft. 


Several  kinds  of  Figures  in  Water  frozen* 

Putting  fair  Water  into  a  large  capacious  Veflel  of  Glafs ,  and  expofing 
it  to  the  cold,  I  oblerv’d  after  a  little  time,  feveral  broad,  flat,  and  thin 
lamina ,  or  plates  of  Ice ,  eroding  the  bulk  of  the  water  and  one  another 
very  irregularly,  onely  molt  of  them  feem’d  to  turn  one  of  their  edges  to¬ 
wards  that  fide  of  the  Glafs  which  was  next  it,  and  feem’d  to  grow,  as 
'twere  from  the  infideofthe  Veflel  inwards  towards  the  middle,  almoft 
like  fomany  blades  of  Fern .  Having  taken  feveral  of  thefe  plates  out  of 
water  on  the  blade  of  a  Knife,  I  obferv’d  them  figur’d  much  after  the 
manner  of  Herring  bones ,  or  Fern  blades ,  that  is,  there  was  one  bigger 
ftem  in  the  middle  like  the  back-bone,  and  out  of  it,  on  either  fide,  were 
a  multitude  of  (mall Jiiria ,  or  icicles ,  like  the  fmaller  bones,or  the  fmaller 
branches  in  Fern3  each  of  thefe  branches  on  the  one  fide,  were  parallel  to 
all  the  reft  on  the  fame  fide,  and  all  of  them  feem’d  to  make  an  angle 
with  the  ftem,towards  the  top,  of  fixty  degrees,  and  towards  the  bot¬ 
tom  or  root  of  this  ftem,  of  120.  See  the  fourth  Figure  of  the  8.  Plate. 

I  oblerv’d  likewile  (everal  very  pretty  varieties  of  Figures  in  Water, 
frozen  on  the  top  of  a  broad  flat  Marble-ftone,  expos’d  to  the  cold  with 
a  little  Water  on  it,  (bme  like  feathers,  (bme  of  other  (hapes,  many  of 
them  were  very  much  of  the  fhape  expreft  in  the  fifth  Figure  of  the 
8.  Scheme ,  which  is  extremely  differing  from  any  of  the  other  Figures. 

I  oblerv'd  likewile,  that  the  (hootings  of  Ice  on  the  top  of  Water,  be¬ 
ginning  to  freez,  were  in  ftreight  prijmatical  bodies  much  like  thole  of 
roch-peter ,  that  they  croft  each  other  ulually  without  any  kind  of  order 
or  rule,  that  they  were  always  a  little  higher  then  the  furface  of  the  Wa¬ 
ter  that  lay  between  them  5  that  by  degrees  thofe  interjacent  fpaccs 
would  be  fill’d  with  Ice  alio,  which  ulually  would  be  as  high  as  the  (iir- 
face  of  the  reft. 

In  flakes  of  Ice  that  had  been  frozen  on  the  top  of  Water  to  anycon- 
*  fiderable 
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fiderable  thicknefs,  l  obfcrv’d  that  both  the  upper  and  the  under  fides 
of  it  were  curioully  quill’d,  furrow’d,  or  grain’d,  as  it  were,  which  When 
the  Sun  (hone  on  the  Plate,  was  exceeding  eafily  to  be  perceiv’d  to  be 
much  after  the  fhape  of  the  lines  in  the  6.  Figure  cf  the  8.  Scheme,  that  is, 
they  confided  of  (evcral  (freight  ends  of  parallel  Plates,  which  were  of 
divers  lengths  and  angles  to  one  another  without  any  certain  order. 

The  caufe  of  all  which  regular  Figures  (and  of  hundreds  of  others, 
namely  of  Salts,  Alinerals,  Metals,  &c.  which  I  could  have  here  inferred, 
would  it  not  have  been  too  long)  feemsto  be  deducible  from  the  fame 
Principles, which  I  have  (in  the  1 3.  Objervation')  hinted  only,  having  not 
yet  had  time  to  compleat  a  Theory  of  them.  But  indeed  (whidi  t  there 
alfo  hinted)  I  judge  it  the  fecond  ft ep  by  which  the  Pyramid  of  natu¬ 
ral  knowledge  (which  is  the  knowledge  of  the  form  of  bodies)  is  to 
beafcended:  And  whofoever  will  climb  it,  rnuft  be  well  furnifti’d 
with  that  which  the  Noble  Vernlam  calls  Scalar,*  Intel/e&u. he  muft 
have  (baling  Ladders,  otherwife  the  fteps  are  fo  large  and  high,  there 
will  be  no  getting  up  them,  and  conlequently  little  hopes  of  attaining 
any  higher  ftation,  fuch  as  to  the  knowledge  of  the  moft  fimple  principle 
of  Vegetation  manifefted  in  Mould  and  Mu(bromes,  which,  as  I  elfe- 
where  endeavoured  to  fhew,  feems  to  be  the  third  ftep^  for  it  feemsto 
me,  that  the  Intellect  of  man  is  like  his  body,  deftitute  of  wings,  and 
cannot  move  from  a  lower  to  a  higher  and  more  fubliffie  ftation  of  know- 
ledg, otherwife  then  ftep  by  fteppay  even  there  where  the  way  is  prepar’d 
and  already  made  pafiible  3  as  in  the  Elements  of  Geometry,  or  the  like, 
where  it  is  fain  to  climb  a  whole  femes  of  Propofitions  by  degrees,  before 
it  attains  the  knowledge  of  one  Probleme .  But  if  theafeent  be  high,  dif¬ 
ficult  and  above  its  reach,  it  muft  have  recourlc  to  a  novum  organum , 
(ome  new  engine  and  contrivance,  fome  new  kind  of  Algebra ,  or  Analy¬ 
tic 4,  Art  before  it  can  furmount  it. 


Obfcrv.  XV.  Of  Kettering-ftone,  and  of  the  pores  (f  Inani¬ 
mate  bodies. 

THis  Stone  which  is  brought  from  Kettering  in  Northamptonshire ymd  sdem.  9 
digg’dout  of  a  Quarry,  >as  I  am  inform’d,  has  a  grain  altogether  Fi^  x* 
admirable,  nor  have  I  everfeen  or  heard  of  any  other  ftone  that  has  the 
like.  It  is  made  up  of  an  innumerable  company  of  fitiall  bodies,  not  all 
of  the  (ame  cize  or  (hape,  but  for  the  moft  part,  not  much  differing  from 
a  Globular  form,  nor  exceed  they  one  another  in  Diameter  above  three 
or  four  times  5  they  appear  to  the  eye,  like  the  Cobb  or  Ovary  of  a  Her- 
ring,  or  fome  (mailer  fifties,  but  for  the  moft  part,  the  particles  feem 
fomewhat  lefs,  and  not  fo  uniform  5  but  their  variation  from  a  perfect 
globular  ball,feems  to  be  only  by  the  preflure  of  the  contiguous  bals  which 
have  a  little  depreft  and  protruded  thofe  toueht  fides  inward,  and  forc’d 

the' 
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the  other  fides  as  much  outwards  beyond  the  limits  of  a  Globe  5  juft  as 
it  would  happen,if  a  heap  of  exa&ly  round  Balls  of  foft  Clay  were  heap’d 
upon  one  another }  or,  as  I  have  often  feen  a  heap  of  fmall  Globules  of 
Quicksilver ,  reduc’d  to  that  form  by  rubbing  it  much  in  a  glaz’d  Vefiel, 
with  fome  llimy  or  fluggifh  liquor,  fuch  as  Spittle,  when  though  the  top 
of  the  upper  Globules  be  very  neer  fpherical,  yet  thofe  that  are  prelt 
upon  by  others ,  exa&ly  imitate  the  forms  of  thefe  lately  mention’d 
grains. 

Where  thefe  grains  touch  each  other,  they  are  lo  firmly  united  or 
fettled  together,  that  they  feldom  part  without  breaking  a  hole  in  one 
or  th’other  of  them,  fuch  as  4,  4,  a ,  b,  c0  c ,  &c.  Some  of  which  fra&ions, 
as  a ,  a ,  where  the  touch  has  been  but  light,  break  no  more  then 

the  outward  cruft/  or  firft  (hell  of  the  ftone,  which  is  of  a  white  colour, 
a  little  dafh’d  with  a  brownifh  Yellow,and  is  very  thin,like  the  (hell  of  an 
Egg :  and  I  have  feen  fome  of  thofe  grains  perfe&ly  refemble  fome  kind 
of  Eggs, both  in  colour  and  fhape  :  But  where  the  union  Of  the  contiguous 
granules  has  been  more  firm,  there  the  divulfion  has  made  a  greater 
Chafm,  as  at  />,  £,  £,  in  fo  much  that  I  have  obferv’d  fome  of  them  quite 
broken  in  two,  as  at  c,  c,  c,  which  has  difcovered  to  me  a  further  refem- 
blance  they  have  to  Eggs,they  having  an  appearance  of a  white  and  yelk, 
by  two  differing  fubftances  that  envelope  and  encompafs  each  other. 

1  hat  which  we  may  call  the  white  was  pretty  whitifh  neer  the  yelk, 
but  more  dufkie  towards  the  fhell  5  fome  of  them  I  could  plainly  per¬ 
ceive  to  be  fhot  or  radiated  like  a  Pyrites  or  fire-fione ,  the  yelk  in  fome 
I  few  hollow,  in  others  fill’d  with, a  dufkie  brown  and  porous  fub- 
ftance  like  a  kind  of  pith. 

The  fmall  pores,  or  interjlitia  e  e  e  e  betwixt  the  Globules,  I  plainly 
faw,and  found  by  other  trials  to  be  every  way  pervious  to  air  and  water, 
for  I  could  blow  through  a  piece  of  this  ftone  of  a  confiderable  thicknefs, 
as  eafily  as  I  have  blown  through  a  Cane,  which  minded  me  of  the  pores 
which  Des  Cartes  allow  his  materia  fubtilis  between  the  ethereal  globules. 

The  objefr,  through  the  Microjcope ,  appears  like  a  Congeries  or  heap 
of  Pibbles,  fuch  as  I  have  often  ieen  caft  up  on  the  fhore,  by  the  work¬ 
ing  of  the  Sea  after  a  great  ftorm,  or  like  (in  fhape,  though  not  colour) 
a  company  of  fmall  Globules  of  Quickfilver,  look’d  on  with  a  Microjcope 3 
when  reduc’d  into  that  form  by  the  way  lately  mentioned.  And  per¬ 
haps,  this  laft  may  give  fome  hint  at  the  manner  of  the  formation  of  the 
former  :  For  fiippofing  fome  Lapidefcent  fubftance  to  be  generated,  or 
fome  way  brought  (either  by  fome  commixture  of  bodies  in  the  Sea  it 
felf,  or  protruded  in,  perhaps,  out  of  fome  fubterraneous  caverns)  to  the 
bottom  of  the  Sea, and  there  remaining  in  the  form  of  a  liquor  like  Quipk- 
lilver,  heterogeneous  to  the  ambient  Saline  fluid,  it  may  by  the  working 
and  tumblings  of  the  Sea  to  and  fro  be  jumbled  and  comminuted  into 
fuch  Globules  as  may  afterwards  be  hardned  into  Flints,  the  lying  of 
which  one  upon  another,  when  in  the  Sea,  being  not  very  hard,  by  rea- 
fon  of  the  weight  of  the  incompaffing  fluid,  may  caufe  the  undermoft  to 
be  a  little, though  not  much,  varied  from  a  globular  Figure.  But  this  only 
by  the  by.  After 


After  what  manner  this  Ketterwg-ftone  fhould  be  generated  I  fcdnnot 
learn,  having  never  been  there  to  view  the  place,  and  obferve  the  cir- 
cumftances  5  but  it  feems  to  me  from  the  ftrudture  of  it  to  be  generated 
from  fome  fubdance  once  more  fluid,  and  afterwards  by  degrees  growing 


there  being  fo  many  conta&s,they  make  a  firm  hard  mafs,  or  a  Stone  much 
harder  then  Free-ftone.  •  . 


vvhich  may  afford  us  a  good  argument  to  think,  that  even  in  thofe  bodies 
alio,  whole  texture  we  are  not  abletodifcern,  though  help’d  with  Micro¬ 
scopes.  there  may  be  yet  latent  fo  curious  a  S chematijbie^  that  it  may  abun¬ 
dantly  fatisfie  the  curious  fearcher,  who  fhall  be  fo  happy  as  to  find  fome 
way  to  difcover  it.  '  .>  .b-  ■ 

Next,  we  here  find  a  Stone,  though  to  the  naked  eye  a  very  dole  one, 
yet  every  way  perforated  with  innumerable  pores, which  are  nothing  elf« 
but  the  interjlitia^between  thole  multitudes  of  minute  globular  particles 
that  compofe  the  bulk  it  lelf;  and  thefe  pores  are  not  only  difcover’d  by 
the  Microfcope ,  but  by  this  contrivance. 

I  took  a  pretty  large  piece  of  this  done,  and  covering  it  all  over  with 
cement,  fave  only  at  two  oppolite  parts,  I  found  my  felf  able,  by  blowing 

I  in  at  one  end  that  was  left  open,  to  blow  my  fpittle,  with  which  1  had  wet 

the  other  end,  into  abundance  of  bubbles,  which  argued  thefe  pores  to 
be  open  and  pervious  through  the  whole  done,  which  affords  us  a  very 
pretty  indance  of  the  poroulnefs  of  fome  feemingly  dole  bodies,of  which 
kind  I  fhall  anon  have  occafion  tofobjoyn  many  more,  tending  to  prove 
the  fame  thing.  "  r 

I  mud  not  here  omit  to  take  notice,  that  in  this  body  there  is  not  a 
vegetative  faculty  that  fhould  fo  contrive  this  drufiture  for  any  peculiar 
ufe  of  Vegetation  or  growth,  whereas  in  the  other  indances  of  vegetable 
porous  bodies,  there  is  an  anima ,  or  forma,  informant^  that  does  contrive 
%  ?tJu^},rcs  and  Mechanifmes  of  the  condituting  body,  to  make 
them  fubfervient  and  ufefull  to  the  great  Work  or  Function  they  are  to 
perform.  And  fo  I  ghefs  the  pores  in  Wood,  and  other  vegetables,  in 


to  particular  parts.  And  therefore,that  this  may  tend,  or  be  pervious  all 
towards  one  pgrt,and  may  have  impediments,as  valves  or  the  like,  to  any 
other  5  but  in  this  body  we  have  very  little  reafon  to  fufpeft  there  fhould 
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ward,  but  backwards, and  fide-ways.  and  fcems  indeed  much  rather  to  be 
HommmoiK  or  fimilar  to  thofe  pores,  which  we  may  with  great  proba¬ 
bility  believe  to  be  the  channels  of  pellucid  bodies,  not  directed,  or  more 
open  any  one  way,  then  any  other,  being  equally  pervious  every  way. 
And,  according  as  thefe  pores  are  more  or  greater  m  rcfptit  of  the  tn- 
terftitral  bodies,  the  more  tranfparent  are  the  fo  contoured  concretes j 
and  the  finaller  thofe  pores  are,  the  weaker  is  the  Impulfi  of  light  com¬ 
municated  through  them,  though  the  more  quick  be  the  progrefs. 

Upon  this  Occafion,  I  hope  it  will  not  be  altogether  unfeafonable,  it  I 
propound  my  conjectures  and  Hppothefis  about  the  medium  and  con* 

^Ifilppofethen,  that  the  greateft  part  of  the  Mtrfiith t  of the  world, 
that  lies  between  the  bodies  of  the  Sun  and  Starrs,  and  the  Planets,  and 
the  Earth,  to  be  an  exceeding  fluid  body ,  very  apt  and  ready  to  be 
movd.and  to  communicate  the  motion  of  any  one  part  to  any  other  part, 
though  never  fo  far  diftant :  Nor  do  I  much  concern  my  felf;  to  deter- 
mine  what  the  Figure  of  the  particles  of  this  exceedingly  fubtile  fluid 
medium  muft  be  5  nor  whether  it  have  any  imerftmated  pores  or  vacui¬ 
ties, it  being  fufficient  to  folve  all  the  Fh^omeua  to  fuppote  it  an  exceed¬ 
ingly  fluidf  or  the  moft  fluid  body  in  the  world,  and  as  yet  impoffible  to 

determine  the  other  difficulties.  .  rr  ^ 

That  being  fo  exceeding  fluid  a  body, it  eafily  gives  paffiage  to  all  other 

bodies  to  move  to  and  fro  in  it.  ,  . , 

That  it  neither  receives  from  any  of  its  parts,  or  from  other  bodies  j 
nor  communicates  to  any  of  its  parts,  or  to  any  other  body,  any  impulfe, 
or  motion  in  a  direct  line,  that  is  not  of  a  determinate  quicknefs.  And 
that  when  the  motion  is  of  fuch  determinate  fwiftnefs,  it  both  receives, 
and  communicates, or  propagates  an  impulfe  or  motion  to  any  imaginable 
diftance  in  (freight  lines,  with  an  unimaginable  celerity  and  vigour. 

That  all  kind  of  folid  bodies  confiff  of  pretty  mafiie  particles  in  re- 
fpeft  of  the  particles  of  this  fluid  medium,  which  in  many  places  do  lo 
touch  each  other,that  none  of  this  fluid  medium  interpofes  much  after  the 
fame  mannner  (to  ufe  a  grofs  fimilitude)  as  a  heap  of  great  ftones  compofe 
one  great  congeries  or  mafs  in  the  midft  of  the  water. 

That  all  fluid  bodies  which  we  may  call  tangible ,  are  nothing  but  fome 
more  fubtile  parts  of  thofe  particles,  thatferve  to  conftiture  all  fungible 

bodies  '  •  ■  ' 

That  the  water,  and  fuch  other  fluid  bodies,  are  nothing  but  a 

congeries  of  particles  agitated  or  made  fluid  by  it  in  the  fame  manner  as 
the  particles  of  Salt  are  agitated  or  made  fluid  by  a  parcel  of  water,  m 
which  they  are  diffolv’d,  and  funding  to  the  bottom  of  it,conftitute  a 
fluid  body,  much  more  maffie  and  denfe,  and  lefs  fluid  then  the  pure 

W  Thafthe1  air  on  the  other  fide  is  a  certain  company  of  particles  of  quite 
another  kind,  that  is,  fuch  as  are  very  much  fmaller,  aqd  niore  ealiely 
moveable  by  the  motion  of  this  fluid  medium  $  much  like  thofe  very  fu 
tile  parts  oiCochenel3an&  other  very  deep  tinging  bodies, where  by  a  very 
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fmall  parcel  of  matter  is  able  to  tinge  and  diffufe  it  felf  over  a  very  great 
quantity  of  the  fluid  difiolVent ,  or  fbmewhat  after  that  manner,  as 
fmoak,  andfuch  like  minute  bodies,  or  fteams,  are  obferv’dto  tinge  a 
very  great  quantity  of  air,  onely  this  Jaft  fimilitude  is  deficient  in  one 
propriety,  and  that  is  a  perpetuity  or  continuance  in  that  ftate  of  com¬ 
mixture  with  the  air,  but  the  former  does  more  needy  approach  to  the 
nature  and  manner  of  the  air’s  being  diflolv’d  by  this  fluid  or  Mther. 

And  this  Similitude  will  further  hold  in  thefe  proprieties }  that  as  thofe 
tin&ures  may  be  increafed  by  certain  bodies,!©  may  they  be  precipitated 
by  others  $  as  I  fhall  afterwards  fhew  it  to  be  very  probable,  that  the  like 
accidents  happen  even  to  the  Air  it  felf 

Further,  as  thefe  folutions  and  tin&ures  do  alter  the  nature  of  thefe 
fluid  bodies, as  to  their  aptnefs  to  propagate  a  motion  or  impulfe  through 
them,  even  fo  does  the  particles  of  the  Air,  Water,  and  other  fluid  bo¬ 
dies,  and  of  Clafs,  Cryftafe^c,  which  are  commixt  with  this  bulk  of  the 
Mther  ^  alter  the  motion  of  the  propagated  pulfe  of  light ;  that  is,  where 
thefe  more  bulkie  particles  are  more  plentiful!,  and  confequently  a  lefler 
quantity  of  the.  Mther  between  them  to  be  mov’d,there  the  motion  muff 
necefiarily  be  the  fwifter, though  not  fo  rebuff,  tvhich  will  produce  thofe 
effe&s,  which  I  have  (I  hope)  with  fome  probability,  aferibed  to  it  in 
the  digreflion  about  Colours,  at  the  end  of  the  Observations  on  Mnp 
cGVj'glafi.  .  . 

Now,  that  other  Stones,  and  thofe  which  have  the  clofeftand  hard  eft 
textures,  and  feem  (as  far  as  we  are  able  to  difeover  With  our  eyes, 
though  help’d  with  the  beft  Microfcopes )  freeft  from  pores,  are  yet  not- 
withftanding  replenifh’d  with  them }  an  Inftance  or  two  will,  I  fuppofe, 
make  more  ptobable. 

A  very  folrd  and  unflaw’d  piece  ofcleer  white  Marble ,  if  it  be  well 
polifh’d  and  glaz’d,  has  fo  curipufly  fmooth  a  furface,  that  the  beft  and 
xnoft  poliih’d  furface  of  any  wrought-glafs,  feems  not  to  the  naked  eye, 
nor  through  a  Microfcope ,  to  be  more  fmooth,  and  lefs  porous.  And  yet, 
that  this  hard  clofe  body  is  replenifh’d  with  abundance  of  pores,  I  think 
, thefe  following  Experiments  will  fufficieptly  prove. 

The  firft  is,  That  if  you  take  fucb  a  piece,  and  for  a  pretty  while  boy  I 
it  in  Turpentine  and  Oyl  of  Turpentine,  you  fhall  find  that  the  ftone  will 
be  all  imbu’d  with  it  5  and  whereas  before  it  look’d  itiore  white, but  more 
opacous,  now  it  will  look  more  greafie,  but  be  much  more  tranfparenr, 
and  if  you  let  it  lie  but  a  little  while,  and  then  break  off  a  part  of  it,  you 
fhall  find  the  un&uous  body  to  have  penetrated  it  to  fuch  a  determinate 
depth  every  way  within  the  furface.  This  may  be  yet  eafier  try’d  with  a 
piece  of  the  fame  Marble ,  a  little  warm’d  in  the  fire,and  then  a  little  Pitch 
or  Tarr  melted  on  the  top  of  it  $  for  thefe  black  bodies,  by  their  infinu- 
ating  themfelves  into  the  invifible  pores  of  the  ftone,  ting  it*with  fo  black 
a  hue,  that  there  can  be  no  further  doubt  of  the  truth  of  this  affertion, 
that  it  abounds  with  fmall  imperceptible  pores. 

Now,  that  other  bodies  will  alfo  fink  into  the  pores  of  Marble ,  befides 
nn&HQus ,  I  have  try’d,  and  found,  that  a  very  Blue  timfture  made  in 
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Jpirit  ofVrine  would  very  readily  and  eafily  fink  into  it,  as  would  alio 
feveral  tin&ures  drawn  with  Jpirit  offVwe. 

Nor  is  Marble  the  only  feemingly  clofe  ftone,which  by  other  kinds  of 
Experiments  may  be  found  porous  j  for  I  have  by  this  kind  of  Experi¬ 
ment  on  divers  other  ftones  found  much  the  fame  effeft,  and  in  fome,  in¬ 
deed  much  more  notable.  Other  ftones  I  have  found  (b  porous,  that  with 
the  Microfcope  I  could  perceive  feveral  fmall  winding  holes,  much  like 
Worm-holes,asI  have  noted  in  fomekind  of  rurbecl^Jlone,  by  looking  on 
the  lurface  of  a  piece  newly  flaw’d  off  5  for  if  otherwife,  the  lurface  has 
been  long  expos’d  to  the  Air,  or  has  been  feraped  with  any  tool ,  thole 
fmall  caverns  are  fill’d  with  duft,and  difappear. 

And  to  confirm  this  Conjecture,  yet  further, I  lhall  here  inlert  an  excel¬ 
lent  account,given  into  the  Royal  Society  by  that  Eminently  Learned  Phy- 
fician,  Do&or  Goddard,  of  an  Experiment,  not  lefs  inftrudivejjjthen  curi¬ 
ous  and  accurate,  made  by  himfelf  on  a  very  hard  and  feemingly  dole 
ftone  call’d  Oculus  Mundi ,  as  I  find  it  preferv’d  in  the  Records  of  that 
Honourable  Society. 

A  fmall  ftone  of  the  kind,  call’d  by  fome  Authours,  Oculus 
Mundi, ,  being  dry  and  cloudy,  weigh’d  5  g-  Grains* 

The  fame  put  under  water  for  a  night,  and  fomewhac  more, 
became  tranfparent,  and  the  fuperficies  being  wiped  dry, 
weighed  6  ±-6  Grains. 

The  difference  between  thefe  two  weights,  o  ^  of  a  Grain. 

The  fame  Stone  kept  out  of  water  one  Day  and  becoming 
cloudy  again  weighed,  5^  Graines . 

Which  was  more  then  the  firft  weight,  o  —  of  a  Grain . 

The  fame  being  kept  two  Days  longer  weighed,  Graines . 

Which  was  lefs  then  at  firft,  o^~  of  a  Grain. 

7  l  .6 

Being  kept  dry  fomething  longer  it  did  not  grow  fenfibly 
lighter. 

Being  put  under  water  for  a  night  and  becoming  again  tranf¬ 
parent  and  wiped  dry,  the  weight  was,  6j-6  Grains ,  the  fame 
with  the  firft  after  putting  in  water,  and  more  then  the  laft 
weight  after  keeping  of  it  dry,  o£  of  a  Grain. 

Another*  Stone  of  the  fame  kind  being  variegated  with  milky 
white  and  gray  like  fome  forts  of  Agates ,  while  it  lay  under  water, 
was  alwaies  invironed  with  little  Bubbles,  fuch  as  appear  in 

water 
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water  a  little  before  boyling,  next  the  fides  of  the  VefTel. 

There  were  alfo  fome  the  like  Bubbles  on  the  Surface  of  the 
water  juft  over  it,  as  if  either  fome  exhalations  came  out  of  it, 
or  that  it  did  excite  fome  fermentation  in  the  parts  of  the  water 
contiguous  to  it. 

There  was  little  fenfible  difference  in  the  tranfparency  of  this 
Stone, before  the  putting  under  water,  and  after ;  To  be  fure  the 
m\ky-whhe  parts  continued  as  before,  but  more  difference  in 
weight  then  in  the  former.  For  whereas  before  the  putting 
into  the  water  the  weight  was  I  Grains.  After  it  had  lyen 
in  about  four  and  twenty  hours  the  weight  was  20^  Graines ,  fo 

the  difference  was,  1  ~  Graines . 

The  fame  Stone  was  infufed  in  the  water  lcalding  hot,  and  fo 
continuedfor  awhile  after  it  was  cold,  but  got  no  more  weight 
then  upon  infufing  in  the  cold,  neither  was  there  any  fenfible 
Difference  in  the  weight  both  times. 

In  which  Experiment, there  are  three  Obfervables,that  feem  very  mani- 
feftly  to  prove  the  poroufnefs  of  thefe  feemingly  dole  bodies:  the  firft 
is  their  acquiring  a  tranfparency,  and  lofing  their  whitenefs  after  (keeping 
in  water,  which  will  feem  the  more  ft  rongly  to  argue  it,  if  what  I  have 
already  (aid  about  the  making  tranfparent,  or  clarifying  of  fome  bodies, 
as  the  white  powder  of  beaten  Glafs,  and  the  froth  of  lbme  glutinous 
tranfparent  liquor  be  well  confider’d }  for  thereby  it  will  feem  rational 
to  think  that  this  tranfparency  arifes  from  the  infinuation  of  the  water* 
(which  has  much  the  fame  refra&ion  with  fuch  ftony  particles,  as  may  be 
difcoverd  by  Sand  view’d  with  a  Microfcopc)\nto  thole  pores  which  were 
formerly  repleat  with  air  (that  has  a  very  differing  refra&ion,  and  con- 
fequently  is  very  refle&ive)  which  feems  to  be  confirm’d  by  the  fecond 
Obfervable,  namely,  the  increafe  of  weight  after  Keeping,  and  decreafe 
upon  drying.  And  thirdly/eem’d  yet  more  fenfibly  confirm’d  by  the  mul¬ 
titude  of  bubbles  in  the  laft  Experiment. 

Wefindalfb  moft  Acid  Salts  very  readily  to  diflolve  and  feparate  the 
parts  of  this  body  one  from  another  5  which  is  yet  a  further  Argument  to 
confirm  the  poroufnefs  ot  bodies,  and  will  fcrve  as  fuch,  to  fhew  that 
even  Glafs  alfo  has  an  abundance  of  pores  in  it,fince  there  are  feveral  li¬ 
quors,  that  with  long  flaying  in  a  Glafs,  will  fo  Corrode  and  eat  into  it,  as 
at  laft,  to'make  it  pervious  to  the  liquor  it  contain’d,  of  which  I  have 
fcen  very  many  Inftances. 

Since  therefore  we  find  by  other  proofs,  that  many  of  thofe  bodies 
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which  we  think  the  moft  folid  ones,  and  appear  fo  to  our  fight,  have  not- 
withftanding  abundance  of  thofe  grofler  kind  of  pores,  which  will  ad¬ 
mit  feveral  kinds  of  liquors  into  them,  why  ffiould  we  not  believe  that 
Clals,  and  all  other  tranfparent  bodies  abound  with  them;  fince  we  have 
many  other  arguments,  befides  the  propagation  of  light,  which  feem  to 
argue  for  it  ? 

And  whereas  it  may  be  objeded,  that  the  propagation  of  light  is  no 
argument  that  there  are  thofe  atomical  pores  in  glafs,  fince  there  are  Hy - 
pothefes  plaufible  enough  to  folve  thofe  Vhtnomena,  by  fuppofing  the 
pulfe  onely  to  be  communicated  through  the  tranfparent  body. 

To  this  I  anfwer,  that  that  Hypothecs  which  the  induftrious  MtYjeanus 
has  publilh’d  about  the  flower  motion  of  the  end  of  a  Ray  in  a  denier 
medium, then  in  a  more  rare  and  thin,feems  altogether  unlufficient  to  folve 
abundance  of  Thtnomena ,  of  which  this  is  not  the  leaft  confiderable,that 
it  is  impoflible  from  that  fuppofition,  that  any  colours  Ihould  be  gene¬ 
rated  from  the  refradion  of  the  Rays  5  for  fince  by  that  Hypothecs  the 
undulating  pulfe  is  always  carried  perpendicular,  or  at  right  angles  with 
the  Ray  or  Line  of  diredion,  it  follows,  that  the  ftroke  of  the  pulfe  of 
light,  after  it  has  been  once  or  twice  refraded  (through  a  Priime/or  ex¬ 
ample)  muft  affcd  the  eye  with  the  fame  kind  of  ftroke  as  if  it  had  not 
been  refraded  at  all.  Nor  will  it  be  enough  for  a  Defendant  of  that  Hy¬ 
pothecs ,  to  fay,  that  perhaps  it  is  becaule  the  refradions  have  made  the 
Rays  more  weak,  for  if  lo,  then  two  refradions  in  the  two  parallel  fides 
of  a  guadr  angular  Trifme  would  produce  colours,  but  we  have  no  fuch 
Vhsnomena  produc’d. 

There  are  feveral  Arguments  that  I  could  bring  to  evince  that  there 
are  in  all  tranlparent  bodies  fuch  atomical  pores.  And  that  there  is  luch 
a  fluid  body  as  I  am  arguing  for,  which  is  the  medium,  or  Inftrument,  by 
which  the  pulfe  of  Light  is  convey’d  from  the  lucid  body  to  the  en- 
lightn’d.  But  that  it  being  a  digreftion  from  the  Obfervations  I  was  re¬ 
cording,  about  the  Pores  of  Kettering  stone ,  it  would  be  too  much  fuch, 
if  I  fhould  protrad  it  too  long  3  and  therefore  I  fhall  proceed  to  the 
next  Obfervation. 


Obferv.  XVI,  Of  Charcoal,  or  burnt  Vegetables. 

CHarcoahor  a  Vegetable  burnt  black,affords  an  objedno  lels  pleafant 
than  inftrudive  3  for  if  you  take  a  ftnall  round  Charcoal,and  break 
it  fhort  with  your  fingers,  you  may  perceive  it  to  break  with  a  very 
and  fleek  furface,  almoft  like  the  furface  of  black  fealing  Wax  3 
this  furface,  if  it  be  look  d  on  with  an  ordinary  Microjcope ,  does  manifeft 
abundance  of  thole  pores  which  are  alio  vifible  to  the  eye  in  many  kinds 
of  Wood,  rang  d  round  the  pith,  both  a  in  kind  of  circular  order,  and  a 
radiant  one.  Of  thele  there  are  a  multitude  in  the  fubftance  of  the  Coal, 
every  where  almoft  perforating  and  drilling  it  from  end  to  end  3  by 
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means  of  which,  be  the  Coal  never  fo  long,  you  may  eafily  blow  through 

it  5  and  this  you  may  prefently  find, by  wetting  one  end  of  it  with  Spittle, 
and  blowing  at  the  other. 

But  this  is  itot  all,  for  befides  thofe  many  great  and  confpicuous  irre¬ 
gular  iporfor  pores,  if  a  better  Microfcopc  be  made  ufe  of,  there  will  ap¬ 
pear  an  infinite  company  of  exceedingly  fmall,  and  very  regular  pores, 
fo  thick  and  fo  orderly  fet,  and  fo  clofe  to  one  another,  that  they  leave 
very  little,  room  or  fpace  between  them  to  be  fill’d  with  a  folid  body,  for 
the  apparent  <interftitja ,  or  feparating  fides  ofthefe  pores  feem  fo  thin  in 
lome  places,  that  the  texture  of  a  Honey-comb  cannot  be  more  porous.' 
1  hough  this  be  not  every  where  fo,  the  intercurrent  partitions  in 
lome  places  being  very  much  thicker  in  proportion  to  the  holes. 

.  Moft  of  thefe  fmall  pores  Teem’d  to  be  pretty  round,  and  were  rang’d 
m  rows  that  radiated  from  the  pith  to  the  bark  5  they  all  of  them 
leemd  to  be  continued  open  pores,  running  the  whole  length  of  the 
Stick  3  and  that  they  were  all  perforated,  I  try’d  by  breaking  off  a  very 
thin  liiver  of  the  Coal  crofs-ways,  and  then  with  my  ^m>/^,diligent- 

Jy  Purveying  them  agamft  the  light,  for  by  that  means  I  was  able  to  fee 
quite  through  them. 

x  Thefe  Pores  were  fo  exceeding  fmall  and  thick, that  in  a  line  of  them, 
r8  part  of  an  Inch  long,  I  found  by  numbring  them  no  lefs  then  150 
Imall  pores  3  and  therefore  in  a  line  of  them  an  Inch  long,  mult  be  no  lefs 
then  2700.  pores,  and  in  a  circular  of  an  Inch  diameter,  muft  be 
about  572  5350.  of  the  like  pores  3  fo  that  a  Stick  of  an  Inch  Diameter 
C°^!ne  noiefs  then  feven  hundred  and  twenty  five  thonfand,  be- 
lides  5  Millions  of  pores, which  would,  I  doubt  not,  feem  even  incredible 
were  not  every  one  left  to  believe  his  own  eyes.  Nay,  having  fince  ex- 

a1mi.n  bkch-  green  Ebony,  Lignum  ViU,  &c.  I  found,  that  all 

thele  Woods  have  their  pores,  abundantly  fmaller  then  thofe  of  foft  light 
Wood  3  in  fo  much,  that  thofe  of  Guajacum  leem’d  not  above  an  eighth 
part  of  the  bignefi  of  the  pores  of  Beech,  but  then  the  Inter ftitia  were 
thicker  3  fo  prodigioudy  curious  are  the  contrivances,  pipes,  or  fluces  by 
which  the  Snccus  nutritius ,  or  Juyce  of  a  Vegetable  is  convey’d  from 
place  to  place. 

This  Obfervation  feems  to  afford  us  the  true  reafon  of  feveral  Ph*~ 
nomena  of  Coals  3  as  /  - 

Firff,  why  they  look  black  3  and  for  this  we  need  go  no  further  then 
the  scheme. ,  for  certainly,  a  body  that  has  fo  many  pores  in  it  as  this  is  dif- 
cover  d  to  have,  from  each  of  which  no  light  is  refie&ed,  muft  neceffarily 
look  black,  efpecially,  when  the  pores  are  fomewhat  bigger  in  proporti¬ 
on*?  thewt?rvals  then  they  are  cut  in  the  Scheme,  black  being  nothing 
elle  but  a  privation  of  Light,  or  a  want  of  reflection  3  and  wherefover 
this  renewing  quality  is  deficient,  there  does  that  part  look  black,  whe- 
ther  it  be  from  a  poroufnefs  of  the  body,  as  in  thisInftance,or  in  a  deadning 
and  dulling  quality,  fuch  as  I  have  obferv’d  in  the  Scoria  of  Lead,  Tin, 
Silver,  Copper,  &c. 

Next,  we  may  alfo  as  plainly  fee  the  reafon  of  its  fhining  quality,  and 
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that  is  from  the  even  breaking  off  of  the  ftick,  the  fohd  wtmjixu 
having  a  regular  termination  or  furface,  and  having  a  pretty  (tron3 
Sting  quality,  the  many  fmall  reflections  become  united  to  the  naked 

all  the  watery  or  liquid  fubftance  that  moiitn’d  and  toughn  d  thofe  Inter- 
Srof  the  mori  ?olid  parts,  are  evaporated  and  removM  that  which 
is  left  hehind  becomes  of  the  nature  almoft  of  a  ftone,  which  will  not  at 
all  or  very  little,bend  without  a  divulfon  orfolntwnoi  its  continuity. 

h  is  not  my  defignat  prefent,  to  examine  the  ufe  and  Mtcbmfmtf 
thefe  parts  of  Wool,  that  being  more  proper  to  another  Enquiry  5  but 
rather  to  hint,  that  from  this  Experiment  we  may  learn, 

Firft,  what  is  the  caufe  of  the  blacknefs  of  many  burnt  bodies  which 
we  may  find  to  be  nothing  elfe  but  this;  that  the  heat  of  the  fire  agi- 
rating  and  ratifying  the  watcrifh,  transparent,  and  volatile  water  that  is 
contain’d  in  them5by  the  continuation  of  that  aftion,does  fo  totally  expel 
and  drive  away  all  that  which  before  fill  d  the  pores,  and  was  difpers  d 
alfo  through  the  folid  mafs  of  it,  and  thereby  caus'd  an  umverfal  kind  of 
tranfparency,  that  it  not  onely  leaves  all  the^pores  empty,  but  all  the  J»- 
terflitia  alfo  fo  dry  and  opacous,  and  perhaps  alfo  yet  further  perforated 
that  that  light  onely  is  reflected  back  which  falls  upon .the  very r  outward 
edges  of  the  pores,  all  they  that  enter  into  the  pores  of  the  body,  never 

of  .  W,  » 

eafily  believ’d  by  one  that  (hall  confider  the  means  of  its  pr°duftion, 
which  may  be  done  after  this,  or  any  fuch  manner.  The  body  to  be 
charr’d  or  coal’d,  may  be  put  into  a  Crucible, Pot,or  any  other  Veflel  that 
will  endure  to  be  made  red-hot  m  the  Fire  without  breaking,  and  then 
cover’d  over  with  Sand,  fo  as  no  part  of  it  be  fuffer  d  to  be  open  to  the 
Air,  then  fet  into  a  good  Fire,  and  there  kept  till  the  Sand  has  contmu  d 
red  hot  for  a  quarter,  half ,  an  hour  or  two,  or  more,  according  to  the 
nature  and  bignefs  of  the  body  to  be  coal  d  or  chart  d  then  taking  it  out 
of  the  Fire, and  letting  it  ftand  till  it  be  quite  cold, the  body  may  be  taken 
out  of  the  Sand  well  charr’d  and  cleans’d  of  its  waterifh  parts}  but  in  the 
taking  of  it  out,  care  muft  be  had  that  the  Sand  be  very  neer  cold,  for 
elfe,  when  it  comes  into  the  free  air,  it  will  take  fire,  and  readily  burn 

This  maybe  done  alfo  in  any  clofe  Veflel  of  Glafs,as  a  Retort,  or the 
like,  and  the  feveral  fluid  fubftances  that  come  over  may  be  receiv  d  in 
a  fit  Recipient ,  which  will  yet  further  countenance  this  Hypothep:  And 
their  manner  of  charring  Wood  in  great  quantity  comes  much  to  the  lame 
thing,  namely,  an  application  of  a  great  heat  to  the  body,  an  pre  erving 
it  from  the  free  accelsof  the  devouring  air}  this  may  be  ea  1  y  earn 
.from  the  Hiftory  of  Charring  of  Coal,  moft  excellently  defcnbd  and 
publilh’d  by  that  moft  accomplilh’d  Gentleman,  Mr.  John  Evelin ,  in  the 
100,  ioi,  103,  pages  of  his  Sjilva,  to  which  I  (hall  therefore  refer  thecu 
rious  Reader  that  defires  a  full  information  of  it. 
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Next,  we  may  learn  what  part  of  the  Wood  it  is  that  is  the  combuftible 
matter  5  for  fince  we  (hall  find  that  none,  or  very  little  ofthofe  fluid  fub- 
fiances  that  are  driven  over  into  the  Receiver  are  combujiible ,  and  that 
moft  of  that  which  is  left  behind  is  fo,  it  follows,  that  the  folid  interjlitia 
of  the  Wood  are  the  combujiible  matter.  Further,  the  reafon  why  un- 
charr’d  Wood  burns  with  a  greater  flame  then  that  which  is  chart'd,  is  as 
evident,  becaufe  thofe  waterifh  or  volatil  parts  iffuingout  of  the  fired 
Wood,  every  way,  not  onely  (hatter  and  open  the  body,  the  better  for 
the  fire  to  enter,  but  ifluing  out  in  vapours  or  wind,  they  become  like 
lo  many  little  ceolipiles ,  or  Bellows,  whereby  they  blow  and  agitate  the 
fir’d  part,  and  conduce  to  the  morefpeedy  and  violent  confumption  or 
diflolution  of  the  body. 

Thirdly,  from  the  Experiment  of  charring  of  Coals  (whereby  we  fee 
that  notwithfianding  the  great  heat,  and  the  duration  of  it,  the  folid 
parts  of  the  Wood  remain,  whileft  they  are  preferv’d  from  the  free  accefs 
of  the  air  undiflipated)  we  may  learn, that  which  has  not, that  I  know  of, 
been  pnblifh’d  or  hinted,  nay,  not  fo  much  as  thought  of,  by  any  5  and 
that  in  (hort  is  this.  1 
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Firft,  that  the  Air  in  which  We  live,  move,  and  breath,  and  Which  em 
compafles  very  many,  and  cherifhesmoft  bodies  it  encompafles,  that  this 
Air  is  the  menjlruumpr  umverfol  diflolvent  of  all  Sulphureous  bodies. 

Secondly,  that  this  affion  it  performs  not,  till  the  body  be  firfi  fuffi- 
ciently  heated,  as  we  find  requisite  alfo  to  the  diflolution  of  many  other 
bodies  by  feveral  other  menjlruums. 

Thirdly,  that  this  affion  of  diflolution,  produces  or  generates  a  very 
great  hyat,and  that  which  we  call  Fire  y  and  this  is  common  alfo  to  many 
diflolutions  of  other  bodies,  made  by  menjlruums.  of  which  I  could  give 
multitudes  of  Inftances. 

Fourthly,  that  this  a&iort  is  perform'd  with  fo  great  a  violence,  and 
does  (o  minutely  a<ft,  and  rapidly  agitate  the  fmalleft  parts  of  the  ccm- 
bujlible  matter,  that  it  produces  in  the  diaphanous  medium  of  the  Air,  the 
action  or  pulfe  of  light, which  what  it  is,  I  have  eKe-where  already  (hewn. 

Fifthly,^*  the  dijjolution  of  fulphureous  bodies  is  made  by  a  fubfiance 
inherent,  and  mixt  with  the  Air,  that  is  like,  if  not  the  very  fame,  with 
that  which  is  fixt  in  Salt-pcter^  which  by  multitudes  of  Experiments  that 
may  be  made  with  Saltpeter^wiU ,  I  think, moft  evidently  be  demonftrated. 

Sixthly,  that  in  this  dijjolution  of  bodies  by  the  Air,  a  certain  part  is 
united  and  mixt,  or  diflolv’d  and  turn’d  into  the  Air,  and  made  to  fly  up 
and  down  with  it  in  the  fame  manner  as  a  metalline  or  other  body  dip 
(olv’d  into  any  menjlruums ,  does  follow  the  motions  and  progreftes  of 
that  menjlruum  till  it  be  precipitated. 

Seventhly,  That  as  there  is  one  part  that  is  difloluble  by  the  Air,(o  are 
there  other  parts  with  which  the  parts  of  the  Air  mixing  and  uniting, 
do  make  a  Coagulum ,  or  precipitation ,  as  one  may  call  it,  which  caufes 
it  to  be  feparated  from  the  Air,  but  this  precipitate  is  fo  light,  and  in 
fo  fmall  and  rarify’d  or  porous  clufters,  that  it  is  very  volatil,  and  is  eafily 
carry ’d  up  by  the  motion  of  the  Although  afterwards,When  the  heat  ana 

agitation 
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agitation  that  kept  it  rarify’d  ceafes,it  eafily  condenfes,and  commixt  with 
other  indifloluble  parts,  it  flicks  and  adheres  to  the  next  bodies  it  meets 
withall ;  and  this  is  a  certain  Salt  that  may  be  extracted  out  ot  Soot. 

Eighthly,  that  many  indifloluble  parts  being  very  apt  and  prompt  to 

be  rarify’d,  and  fo,  whileft  they  continue  in  that  heat  and  agitation,  are 
lighter  then  the  Ambient  Air,  are  thereby  thruft  and  carry  d  upwards 
with  great  violence,  and  by  that  means  carry  along  with  them,  not  onely 
that  Saline  concrete  I  mention’d  before,  but  many  terreftnal,  or  indif^ 
folublc  and  irrarefiable  parts,  nay,  many  parts  alfo  which  are  difloluble? 
but  are  not  fuffer’d  to  flay  long  enough  in  a  fufficient  heat  to  make  them 
prompt  and  apt  for  that  aftion.  And  therefore  we  find  in  soot ,  not  onely 
a  part,  that  being  continued  longer  in  a  competent  heat,  will  be  dil- 
folv’d  by  the  Air,  or  take  fire  and  burn  *  but  a  part  alfo  which  is  fixt,  ter- 

fe  Ninthly^  that  as!there  are  thefe  feveral  parts  that  will  ranfie  and  fly, 
or  be  driven  up  by  the  heat,  fo  are  there  many  othcrs  that  as  they  arc 
indifloluble  by  the  aerial  menfiruum  fo  are  they  of  fuch  fluggilh  and  grols 
parts,  that  they  are  not  eafily  rarify’d  by  heat  and  therefore  cannot  be 
rais’d  by  it ;  the  volatility  or  fixtnefs  of  a  body  feeming  to  confift  only  in 
this,  that  the* one  is  of  a  texture,  or  has  component  parts  that  will  be 
eafily  rarify’d  into  the  form  of  Air,  and  the  other,  that  it  has  fuch  as  will 
not, without  much  ado, be  brought  to  fuch  a  conftitution  *  and  this  is  that 
part  which  remains  behind  in  a  white  body  call  d  Alhes,  which  contains 
a  fubftance,or  Salt, which  Chy mills  call  Alkali: what  the  particular  natures 
of  each  of  thefe  bodies  are,  I  (hall  not  here  examine,  intending  it  in  an¬ 
other  place,but  {hall  rather  add  that  this  Hyfothefis  does  fo  exactly  agree 
with  all  vhctnomena  of  Fire,  and  fo  genuinely  explicate  each  particular 
circumftance  that  I  have  hitherto  obfcrv’d,  that  it  is  more  then  probable, 
that  this  caufe  which  I  have  aflignd  is  the  true  adequate,  real,  and  onely 
caufe  of  thofe  Vhctnomena  *  And  therefore  I  lhall  proceed  a  little  fur¬ 
ther,  to  Ihew  the  nature  and  ufe  of  the  Air.  .  . 

Tenthly  ,therefore  the  diflolving  parts  of  the  Air  are  but  few,that  is,it 
feems  of  the  nature  of  thofe  Saline  menfiruum  s,  or  fpirits,  that  have  very 
much  flegme  mixt  with  the  fpirits,  and  therefore  a  fmall  parcel  01  it  is 
quickly  glutted,  and  will  diflolve  no  more  *  and  therefore  unlefs  fome 
frefh  part  of  this  menfiruum  be  apply’d  to  the  body  to  be  diffolv  d,  the 
aClion  ceafes,  and  the  body  leaves  to  be  diflolv  d  and  to^me5  Is 

the  Indication  of  it,  though  plac’d  or  kept  in  the  greateft  heat*  whereas 
Salt-peter  is  a  menfiruum ,  when  melted  and  red-hot,  that  abounds  more 
with  thofe  Diffolvent  particles,  and  therefore  as  a  fmall  quantity  of  it 
will  diflolve  a  great  fulphureous  body,  fo  will  the  diflolution  be  very 

quick  and  violent.  .  .  _  . .  ,  . 

Therefore  in  the  Eleventh  place,  it  is  obfervable,  that,  as  in  other 

iolutions,  if  a  copious  and  quick  fupply  of  frelh  menfiruum,  though  but 
weak,  be  poured  on,  or  applied  to  the  difloluble  body,  it  quickly  con- 
lumesit:  So  this  menfiruum  of  the  Air,  if  by  Bellows,  or  any  other  fuch 
contrivance, it  be  copioufly  apply’d  to  theftlining  body,  is  found  to 


appetite  of  uniting  with  that  as  its  Homogcncal  primitive  and  generating 
Element;  but  that  that  Ihining  tranfient  body  which  we  call  Flame ,  is 
nothing  elfe  buta  mixture  of  Air  and  volatil  fulphureous  parts  of  diffb- 
luble  or  combuftible  bodies,  which  are  a&ing  upon  each  other  whil’d: 

thpir  thot-  to  tiom«  _  __  1  •  r*  i  . 


buftible  volatil  parts  of  any  body,  which  parts  the  encompafling  Air 
does  diflolve  or  work  upon,  which  aftion,  as  it  does  intend  theheatofthe 
**r,al  Pa«sof  thediflolvent,fo  does  it  thereby  further  rarifie  thofe  parts 
that  are  ailing,  or  that  are  very  neer  them,  whereby  they  growing  much 
lighter  then  the  heavie  parts  of  that  Mtnflruum  that  are  more  remote,are 

t^er.eby.Pr°tr“decJ  and  drlven  upward ;  and  this  may  be  ealily  obferv'd 
alto  m  diliolutions  made  by  any  other  mtnfirmm ,  efpecially  fuch  as  either 
create  heat  or  bubbles.  Now,  this  aftion  of  the  Mcntlmm,  or  Air,  on  the 
dillolubie  parts,  is  made  with  fuch  violence,  or  is  fuch,  that  it  imparts 
luch  a  motion  or  pulle  to  the  diaphanous  parts  of  the  Air,  as  I  have  elle- 
where  (hewn  is  requifite  to  produce  light. 

T  his  Hypothecs  I  have  endeavoured  toraife  from  an  Infinite  of  Obfer- 
vations  and  Experiments,  the  procefs  of  which  would  be  much  too  long 
to  be  here  inferred,  and  will  perhaps  another  time  afford  matter  copious 

^nmiorn  for  a  murk  lnrrr^  a  •  i  ^  -f  . 


(though  all  the  world  has  hitherto  liv’d  and  breath’d  in, and  been  uncon- 
veiiantabout)has  yet  been  fo  little  truly  examin’d  or  explain’d, that  a  di¬ 
ligent  enquirer  will  be  able  to  find  but  very  little  information  from  what 
has  been  (till  of  late)  written  of  it :  But  being  once  well  underftood,  it 
willj  I  doubt  not,  inable  a  man  to  render  an  intelligible,  nay  probable  if 
not  the  true  reafon  of  all  the  Hscnomena  of  Fire,  which,  as  it  has  been 
found  by  Writers  and  Philofophers  of  all  Ages  a  matter  of  no  fmall  dif¬ 
ficulty,  as  may  be  fufficiently  underftood  by  their  ftrange  Hypothecs,  and 
unintelligible  Solutions  of  fome  few  Phenomena  of  it  ;  fo  will  it  prove  a 


endeavour  to  manifeft  when  I  come  to  fhew  the  ufe  of  th.e  Air  in  r 


reftauration  of  the  health  and  natural  conftitution  of  mankind  as  well  as 
c  ^a*  ' e.r  asalfo  the  ufes  of  this  principle  or  propriety  of 

the  Air  in  chymical,  mechanical,  and  other  operations.  In  this  place  I 


opportunity,  I  may  elfewhere  profecute,  improve  and  publifh.  In  the 
mean  time^  before  I  finifh  this  Dilcourfe,  I  muff  not  forget  to  acquaint  the 
Reader,  that.having  had  the  liberty  granted  me  of  making  fome  trials  on 
a  piece  of  Lignum  fojjile  (hewn  to  the  Royal  Society,  by  the  eminently 
Ingenious  and  Learned  Phyf cian,  Do&or  Ent,  who  receiv’d  it  for  a  Pre¬ 
lent  from  the  famous  Ingeniofi  Caval/iero  ds  Pozzi,  it  being  one  of  the  faireft 
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,nd  beft  pieces  of  Lignum  fcfile  he  had  feen ;  Having  (1  fay)  taken  a 
mall  oece  of  this  Wood,  and  examin'd  it,  I  found  it  to  burn  in  the  open 
rmall  piece  ot  ,  and  indeed  of  a  refinous  fmoak  or  fume, 

£ “ietfed a  very ^bkt  lous  one,  knelling  much  of  that  kind  of  fat :  But 
that  which  Ichmfly  took  notice  of;  was,  that  cutting  off  a  (mall  piece  of 
t  about  the  bignefs  of  my  Thumb,  and  charring  it  in  a  Cruabk  with 
Sand  after  the  manner  I  above  preferib'd,  I  found  ,t  infinitely  to  abound 
wfth  the  fmaller  fort  of  pores,  fo  extreme-thick,  and  fo  regularly  perfo- 
ratine  the  fubftance  of  it  long- ways,  that  breaking  it  off  a-crofs,  1  found 
it  to^look  very  like  an  Honey-comb  5  but  as  for  any  of  the  fecond,  or 
bigger  kind  of  pores,  I  could  not  find  that  it  had  any  5  fo  that  lf  kerns, 
whatever  were  the  caufe  of  its  production,  it  was  not  without  thofe 
fmall  kind  of  pores  whmh  we  have  onely  hutherto  foun  m  ^  ^ 

other  kinds  ofWood,!  find  it 
referable  none  fo  much  as  thofe  of  Firr,  to  which  it  is  not  much  unlike  in 

Clay  or  Earth,  which  in  trad  of  time  is  turn  d 

t-he  quite  contrary,  that  it  was  at  firft  certam  gr  f  u  buried  under 
which  by  fome  Earthquake,  or  other  thefe- 

the  Earth, and  was  thereafter  a  long  time  s  ^nd  turn>d 

veral  natures  of  the  encompafling  adjacent  par  s)  Stone  or  elfe 

into  a  kind  of  Clay,  or  petrify  d  and  turn  ,  •  ftavd  in  them 

had  its  pores  fill’d  with  certain  Mineral  juices, which  be  ng  ftayd  i  , 

and  in  trad  of  time  coagulated,  appear  d, 

Metaline  Wires,  or  elfe  from  fome  flames  or  co  g  eblafted 

occafion  oftentimes, and  ufually  accompany  art  qua  ,  g  ‘ 

and  turn’d  into  Coal,  or  elfe  from  certain 
affirm’d  by  that  Authour  to  abound  much 

a  Province  of  Italy  call’d  Vmbria,  now  the  Vulchte  ot  Spletto  in  tne 
Territory  ofL/nciently  call’d  TW^and  betweer 
Collefecco »nd  Rofarp  not  fardiftant  from  the 

being  encompaffed  with  Earth,  and  lo  p  ^  (  work  to  de- 

cimenof  as  many  kinds 

ferving  the  profecution  and  enlaiging  on  p  . 

□rtunity  5  and  in  profecution  of  this  defign,  I  lhall  here  aaa.. 

Obferv. 
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sc!  .brioi'ftb'iuonod  vldjrd  vrrr  . 
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Obferv,  XVII.  Of  Petrify ’d  wood, 

.rJOV.VlJ  U:  i i  '>■’  !:  •{ 

OF  this  fort  of  fubftance,  I  obferv’d  feveral  pieces  of  very  differing 
kinds,  both  for  their  outward  fhape,  colour,;  grain,  texture ,  hard¬ 
ness?  &c.  fome  being  brown  and  redifh  5  others  gray,  like  a  Hone  5  others 
black,  and  Flint-like*:  fome  foft.likeaSlate  or  Whetftone,  others  as  hard 
as  a  Flint,  and  as  brittle.  That  which  I  more  particular  examin’d, was  a 
piece  about  the  bignefs  of  a  mans  hand,  which  feem’d  to  have  been  a  part  / 
of  fome  large  tree,  that  by  rottennefs  had  been  broken  offfrom  it  before 
it  began  to  be  petrify  d.  nr.-- 

And  indeed,  all  that  I  have  yet  feen,  feem  to  have  been  rotten  Wood 
before  the  petrifa&ion  was  begun  yand  not  long  fince,  examining  and 
viewing  a  huge  great  Oa^  that  feem’d  with  meer  age  to  be  rotten  as  it 
flood,  I  was  very  much  confirm’d  in  this  opinion  5  for  I  found,  that  the 
grain,  colour,  and  fhapeof  the  Wood,  was  exattly  like  this  petrify  dfab- 
ffanee  $  and  with  a  Mkrofcope^  I  found,  that  all  thofe  Microfcopical  pores, 
which  in  fappy  or  firm  and  found  Wood  are  fill’d  with  the  natural  or  in¬ 
nate  juices  of  thofe  Vegetables,  in  this  they  were  all  empty,  like  thof© 
of  Vegetables  charrd  3  but  with  this  difference,  that  they  feem’d  much 
larger  then  I  have  feen  any  in  Char-coals  3  nay,  even  then  thofe  of  Coals 
made  of  great  blocks  of  Timber,  which  are  commonly  call’d  Old-coals. 

The  reafbn  of  which  difference  may  probably  be,  that  the  charring  of 
Vegetables,  beihg  an  operation  quickly  perform’d, and  whileft  the  Wood 
is  fappy,  the  more  folid  parts  may  more  eafily  fhrink  together,  and  con¬ 
tract  the  pores  or  interjlitia  between  them,  then  in  the  rotten  Wood, 
where  that  natural  juice  feems  onely  to  be  waffl’d  away  by  adventitious 
or  unnatural  moifture  3  and  fo  though  the  natural  juice  be  wafted  from 
between  the  firm  parts,  yet  thofe  parts  are  kept  afunderby  xhe  adventi¬ 
tious  moyftures,  and  fo  by  degrees  fettled  in  thofe  poftures. 

And  this  I  likewife  found  in  the  petrify  d  Wood,  that  the  pores  were 
fbmewat  bigger  then  thofe  of  Charcoal ,  each  pore  being  neer  upon  half 
as  bigg  again,  but  they  did  not  bear  that  difproportion  which  is  expreft 
in  the  tenth  Scheme ,  between  the  fmall  fpecks  or  pores  in  the  firft  Fi¬ 
gure  (which  reprefenteth  the  pores  of  Coal  or  Wood  charr’d)  and  the 
black  fpctsof  the  fecond  Figure  (which  reprefent  the  lik e  Microfcopical 
pores  in  the  petrify  d  Wood)  for  thefe  laft  were  drawn  by  a  Microfcope  that 
magnify ’d  the  objeft  above  fix  times  more  in  Diameter  then  the  Micro - 
fcope  by  which  thofe  pores  of  Coal  were  obferv’d. 

Now,  though  they  were  a  little  bigger,  yet  did  they  keep  the  exadi 
figure  and  order  of  the  pores  of  Coals  and  of  rotten  Wood,  which  laft 
alfo  were  much  of  the  fame  cize. 

The  other  Obfervations  on  this  petrify’ d  fubftance,  that  a  while  fince, 
by  the  appointment  of  the  Royal  Society ,  I  made,  and  prefented  to  them 
an  account  of^  were  thefe  that  follow,  which  had  the  honour  done  them 
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by  the  moft  accomplifh’d  Mr.  Evelin ,  my  highly  honour’d  friend,  to  be 
inferred  and  publifhed  among  thofe  excellent  Obfervations  wherewith 
his  Sylva  is  replenilh’d,  and  would  therefore  have  been  here  omitted, had 
not  the  Figure  of  the®,  as  they  appear’d  through  the  Mfcroficpe  been 
before  that  engraven. 

This  Tetrifyd  fubftance  refembled  Wood,  in  that 

Firft,  all  the  parts  of  it  feem’d  not  at  all  dijlocated ,  or  alter’d  from 
their  natural  Pofition,  whil’ft  they  were  Wood,  but  the  whole  piece  re¬ 
tain’d  the  exa &  fhape  of  Wood,  having  many  of  the  confpicuous  pores 
of  wood  ftill  remaining  pores,  and  Chewing  a  manifeft  difference  vifible 
enough  between  the  grain  of  the  Wood  and  that  of  the  bark,  efpecially 
when  any  fide  of  it  was  cut  fmoothand  polite  }  for  then  it  appear’d  to 
have  a  very  lovely  grain,  like  that  of  feme  curious  ciofe  Wood. 

Next  (it  refembled  Wood)  in  that  all  the  fmaller  and  (if  I  may  focall 
thofe  which  are  onely  vifible  with  a  good  magnifying  Glafs)  Microfcopr- 
c&l  pores  of  it  appear  (both  when  the  fubftance  is  cut  and  polifh  d  tranf 
verfy  and  parallel  to  the  pores  of  it)  perfeftly  like  the  Microfcopical  pores 
of  feveral  kinds  of  Wood,  efpecially  like  and  equal  to  thofe  of  feveral 
forts  of  rotten  Wood  which  I  have  fince  obferv’d,  retaining  both  the 
fhape,pofition  and  magnitude  of  fuch  pores.  It  was  differing  from  Wood  : 

Firft,  mweight,  being  to  common  water  as  to  i.  whereas  there  are 
few  of  our  Englijh  Woods,  that  when  very  dry  are  found  to  be  full  as 
heavieas  water. 

Secondly,  in  hardnef  being  very  neer  as  hard  as  a  Flint }  and  in  fome 
places  of  it  alfo  referabling  the  grain  of  a  Flint:  and,  like  it,  it  would 
very  readily  cut  Glafs,  and  would  not  without  difficulty,  efpecially  in 
fome  parts  of  it,  be  feratch’d  by  a  black  hard  Flint :  It  would  alfo  as  rea¬ 
dily  ftrike  fire  againft  a  Steel,  or  againft  a  Flint,  as  any  common  Flint. 

Thirdly,  in  the  clofenefi of  it,  for  though  all  the  Microfcopical  pores  of 
this  petrifyd  fubftance  were  very  confpicuous  in  one  pofition  ,yet  by  al¬ 
tering  that  pofition  of  the  polifh’d  furface  to  the  light,  it  was  alfo  mani* 
feft,  that  thofe  pores  appear’d  darker  then  the  reft  of  the  body,  onely 
becaufe  they  were  fill’d  up  with  a  more  dufkie  fubftance,  and  not  be- 
caufe  they  were  hollow. 

Fourthly,  in  its  incombufiiblenef ’  in  that  it  would  not  burn  in  the  fire  5 
nay, though  I  kept  it  a  good  while  red-hot  in  the  flame  of  a  Lamp,  made 
very  rntenfe  by  the  blaft  of  a  fmall  Pipe,  and  a  large  Charcoal,  yet  it 
feem’d  not  at  all  to  have  diminifh’d  its  extenfion }  but  only  I  found  it  to 
have  chang'd  its  colour,  and  to  appear  of  a  more  dark  and  dufkie  brown 
colour }  nor  could  I  perceive  that  thofe  parts  which  feem’d  to  have  been 
Wood  at  firft,  were  any  thing  wafted,  but  the  parts  appear’d  as  folid  and 
ciofe  as  before.  It  was  further  obfervable  alfo,  that  as  it  did  not  confome 
like  Wood,  fo  neither  did  it  crack  and  flie  like  a  Flint,  or  fuch  like  hard 
Stone,  nor  was  it  long  before  it  appear’d  red-hot. 

Fifthly,  in  its  difelublenefi }  for  putting  fome  drops  of  diftill’d  Vinegar 
upon  the  Stone,  I  found  it  prefently  to  yield  very  many  Bubbles,  juft  like 
thofe  which  may  be  obferv’d  in  fpirit  of  Vimgar  when  it  corrodes  corals , 

though 


M  !  C  R  O  G  R  A  1?  H  i  A; 

though-perhaps  many  of  thofe  final!  Bubbles  might  proceed  from  feme 
fmall  parcels  of  Air  which  were  driven  out  of  the  pores  of  this rnrifVd 
fubftance  by  the  mfinuating  liquid  mcnjlntHw.  ,  ® 

brittklike  “nbtlnfo^  ^  not  «*  Jttt  flexible  but 

break  a  Flint,  in fomuchi  that  I  could  with  one  knock  of  a  Ha mmef 

finepowde,P'eCe  and  W“h  3  few  “ore* teducS  that  **»  ^pretty 

Seventhly,  it  feem'd  alfo  very  differing  from  Wood  to  the  touch  f,,r 

a^Tlinerak then  VVood  ufuallr  does,  and  muchlfe  oth* clofe  ftLs 

The  Reafons  of  all  which  Thtnomtm  feem  to  be 

f  uvT  th!sPetr'f/d  Wood  ha  ving  kin  in  foitie  place'  where  it  Was  toeli 
(oak  d  Mthpetrifjfog  water  (that  is.  fuch  a  water  as  is  well  W 

s  and°rlr rthy  prd?  did  by  fep— iith^/a 

g  and  filtration, or  perhaps, by  preap,toiwn3  cohefion  ct  coagulation  ibrniC 
dance  of  ftony  particles  from  the  permeating  water  which  E 
ticles,being  by  means  ofthe  tinid  vehicle  convey  d,nOtonely  into  the  d// 

Sfetov hd  f°  perft?ly  th“’  4  b«  So  th^ots 

of  that  Mrt  of  !he  Wlayj  ^ T’u*  "f"  in  the  texture  «  SchtJtifme 
hd  Ho  Jh  tf  r  Wood>wh,lch=  through  the  d/to-a/^appears  moftfo- 

hre  j  dmeX/v L'T™  ^  ?' the  Wood>  as  totatke  it  above 
when  Wood  Waterj  and  Peihaps’  timcsas  heavie  as  it  was 

rbifieXt’ they  them  by  f°  loc.Ic  UP  and  feftcr  the  parts  ofthe  Wood,  that 
Ihem  ieCani’0t|!ffi  y  m,ake1th™lfilcaw:iy-but  theaftion  of  the  fire  upon 
S,??,*1?  ab'e  1°  char^o(c  parts,  as  it  were,  like  a  piece  of  Wood  jf 

Win  bi  rbd  ry  (f  uPi"  CLay,and  kcPt a  g°od  while  red-hot  in  the  fire, 

ham^lfo  bHrat  °f  !he  fi?  i’e  Cha7  d  and  n0t  conhl nfd,  which  may,  per* 
haps  alfo  be  fomewhat  of  the  caufe,  why  the  petnf/dl ubftance  appear'd 

of  a  dark  brown  colour  after  it  bad  been  burnt.  . ,  "TTf4 

harden  Tf  °/ thlPe‘r'fj'"S  particles,  this  fubflanCe  alfo  becomes 
wedt'd  d  ^Aa  ee  f°r  tht  f™aPer  Porcs  the  Wood  being  perfectly 
VV  wuJ and  ftuff  up  Wlth  tho.fe  h°ny  particles,  the  fmall  parts  of  the 
a!d  rdnnfVC  n°  f  a,“9,0r  Pores  ««o  which  they  may  Hide  upon  bending 
fuch  a  fub^ance  y  6  "  D°  fleXl°n  °‘'  yicldin8  at  a,J  «n  be  caus’d  It 

The  remaining  particles  likewife  of  the  Wood  among  the  ftony  par, 
tK  «,  may  keep  them  from  cracking  and  flying  when  put  into  the  fire 

as  they  are  very  apt  to  do  in  a  Flint.  r  ’ 

hi  rbW° -d  -thC  °ndy  fubftance  tbat  may  hy  this  kind  of  mtfmut*. 
on  be  .change I  into  ftone ;  for  I  my  felf  have  feen  and  examin’d  very 

mllryII.,"l5'tJ0f/Ubrtanter  very  credibk  Authours,  we  may 

offnbft  h  HtT,0!  fu,c,b  AiHan“rPH“  wrought  airnoft  on  ail  kind 

butei r°lh  -TMe  an,d  Ammak  which  Hillori«>  it  «  not  my 

feme  Ob?  ^  1  ,e,tb,er  tG  flattV  °r  **•>*$>  but  only  to  fet  down 
iome  Obfervation  f  lately  made  on  feveral  kindo i petrify  d  Shel$<  found 

lleS  ™thiofoni  or  hve  miles  of  Bnfiol,  which  are 
commonly  call  d  Scrpentinc-Jiones.  J  Exami 


no 
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Examining  feveral  of  thefe  very  curioully  figur’d  bodies  (which  are 
commonly  thought  to  be  Stones  form'd  by  feme  extraordinary  rhjtick. 
Zrrn  latent  in  the  Earth  it  felf )  I  took  notice  of  thefe  part.ctdars  t 
Firft,  that  thefe  figured  bodies,  or  (tones,  were  of  very  differing  fub- 
ftances,  as  to  hardnefs :  fome  of  Clay,  feme  Marie,  fome  fofi  Stone,  al- 
moft  of  the  hardnefs  of  thofe  foft  hones  which  Mafons  call  Fire-ftone, 
others  as  hard  as  Portland  done,  others  as  hard  as  Marble,  and  fome  as 

hard  as  a  Flint  or  Cryftal.  r  . 

Next  they  were  of  very  differing  fubftances  as  to  tranfparency  and 

colour  ■  fome  white,  fome  almoft  black,  fome  brown,  fome  Metalline,  or 
like  Marchafites  5  fome  transparent  like  white  Marble,  others  like  flaw  d 
CrvftaLfome  gray,  fome  of  divers  colours  3  fome  radiated  like  thofe  long 
petrify  d  drops,  which  are  commonly  found  at  the  and  in  other 

fubterraneous  caverns ,  which  have  a  kind  of  pith  m  the  middle* 

Thirdly,  that  they  were  very  different  as  to  the  manner  of  their  out¬ 
ward  figuration  5  for  fome  of  them  feem’d  to  have  been  the  fubftance 
that  had  fill’d  the  Shell  of  fome  kind  of  Shel-fifh  5  others,  to  have  been 
the  fubftance  that  had  contain’d  or  enwrappd  one  of  thefe  Shels,on  both 
which, the  perfect  impreffion  either  of  the  infide  or  outfide  of  fuch  Shells 
foem’d  to  be  left,  but  for  the  moft  part,  thofe  lmpreflions  feem  d  to  be 
made  by  an  imperfect  or  broken  Shell,  the  great  end  or  mouth  of  the 
Shell  being  always  wanting,  and  oftentimes  the  little  end,  and  fometimes 
half,  and  in  fome  there  were  impreffions,  juft  as  if  there  had  been  holes 
broken  in  the  figurating,  imprinting  or  moulding  Shell  3  fome  of  them 
feem'd  to  be  made  by  fuch  a  Shell  very  much  brufed  or  flaw  d,  mfomuch 
that  one  would  verily  have  thought  that  very  figur  d  ftone  had  been 
broken  or  brufed  whilft  a  gelly,  as  ’twere,  and  fo  hardned,  but  within 
in  the  grain  of  the  ftone,  there  appear’d  not  the  leaft  lign  of  any  luch 
brufe  or  breaking,  but  onely  on  the  very  uttermoft  fuperhcies.  _ 

Fourthly,  they  were  very  different, as  to  their  outward  covering,  fome 
having  the  perfedt  Shell,  both  in  figure,  colour,  and  fubftance,  flicking 
on  upon  its  furface,  and  adhering  to  it,  but  might  very  eafily  be  fepa-_ 
rated  from  it,  and  like  other  common  Cockle  ox  S  colopfiels,  which  fome  ol 
them  moft  accurately  refembled,were  very  difloluble  in  common  l  wegar, 
others  of  them,efpecially  thofe  Serpentine ,  or  Helical  ft  ones  were  cover  d 
or  retained  the  fhining  or  Pearl-colour’d  fubftance  of  the  infide  of  a  Shcl, 
which  fubftance,  on  fome  parts  of  them,  was  exceeding  thin,  and  might 
very  eafily  be  rubbed  off;  on  other  parts  it  was  pretty  thick,  and  re¬ 
tained  a  white  coat,  or  flaky  fubftance  on  the  top,  juft  like  the  outfides 
of  fuch  Shells  3  fome  of  them  had  very  large  pieces  of  the  Shell  verv 
plainly  flicking  on  to  them,  which  were  eafily  to  be  broken  or  flaked  ott 
by  degrees :  they  likewife,  fome  of  them  retain'd  all  along  the  furface  oi 
them  very  pretty  kind  of futures ,  fuch  as  are  obferv  d  in  the  fkulls  or  le- 
veral  kinds  of  living  creatures,  which  futures  were  moft  curioully  lhap  d 
in  the  manner  of  leaves,  and  every  one  of  them  in  the  fame  Shell,  exactly 
one  like  another,  which  I  was  able  to  difeover  plainly  enough  with  my 
naked  eye,  but  more  perfedtly  and  diftinftly  with  my  Mjcroftope  3  all 

•  *3  .  •'<  ;  »  :iiO  '  < .  .  tuSw 
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tbefc  futures ,  by  breaking  fome  of  thefe  ftonesj  found  to  be  th £  termini^ 
or  boundings  of  certain  diaphragms. or  partitions, which  feem’d  to  divide 
the  cavity  of  the  Shell  into  a  multitude  of  very  proportionate  and  regu¬ 
lar  cells  or  caverns^  thefe  Diaphragms ,  in  many  of  them,  I  found  very  peiv 
fed  and  compleat,  of  a  very  diftinct  fubftan.ee  from  -that  which  fill’d  the 
cavities,  and  exadtly  of  tire  lame  kind  with  that  which  covered  the  out- 
fide,  being  for  the  moft  part  vvhitifh,  or  mother-of-pearl  colour’d. 

As  Cor  the  cavities  between  thole  Diaphragms ,  I  found  Ibme  of  them 
hlf-d  with  Marie,  and  ot  hers  withfeveral  kinds  of  ftones,  others,  for  the 
moft  part  hollow,  onely  the  whole  cavity  was  ufually  covered  tover 
*  wfth  a  kind  of  tartareous  petrify  d  fubftance,  whichftuck  about  the  fides0 
and  was  there  fhotinto  very  curious  regular  Figures,  juft  as  Tartar^m 
<jther  diflblv’d  Salts  are  obferv’d  to  ftick  and  cryfatti%>e  about  the-fldes  of 
the  containing  Veftelsy  or  like  thofe  little  Diamants  which  I  before  ob- 
-jerved  to  have  covered  the  vaulted  cavity  of  a  Flint  3  others  had  thefe 
-cavities  all  lin’d  with  a  kind  of  metalline  or  marchaftU-likg  fubftance, 
-which  with  a  Microjcopc  I  could  as  plainly  lee  moft  Qurioufly  and  regu¬ 
larly  figured,  as  I  had  done  thofe  in  a  Flint. 

From  all  which, and  leveral  other  particulars  which  I  obferv’d,  I  can¬ 
not  but  think,  that  all  thefe,  and  moft  other  kinds  of  iltony  bodies  which 
are  found  thus  ftrangely  figured, do  owe  their  formation  and  figuration, 
not  to  any  kind  of  Vlafick^  virtue  inherent  in  the  earth,  but  to  the  Shells 
of  certain  Shel-filhes,  which,  either  by  fome  Deluge,  Inundation,  . Eairth- 
quake,  or  fomefuch  other  means,  came  to  be  thrown  to  that  place,  and 
thereto  be  fill’d  with  fome  kind  of  Mudd  or  Clay,  or  petrifying  Water, 
or  lome  other  fubftance,  which  in  tratft  of  time  has  been  fettled  toge¬ 
ther  and  hardned  in  thofe  fhelly  moulds  into  thofe  fbaped  fubftances  we 
now  find  them  3  that  the  great  and  thin  end  of  thefe  Shells  by  that -Earth¬ 
quake,  or  what  ever  other  extraordinay  caufe  it  was  that  brought  them 
thither,  was  broken  off  3  and  that  many  others  wore  other  wife  broken, 
bruifed3  and  disfigured  3  that  thefe  Shells  whichare  thus  fpir allied  and  fe- 
parated  with  Diaphragmes^  were  fome  kind  of  Nautili  or  V  or  celanef yells, 3 
and  that  others  were  fhells  of  Cockles ^Mufclesferirvincles^S colops ,-&c*  of 
various  forts  3  that  thefe  Shells  in  many,  from  the  particular  nature  of  the 
containing  or  enclos’d  Earth,  or  fome  other  caufe,  have  in  trad- of  time 
rotted  and  mouldred  away,  and  onely  left  their  impreffions,  both  on  the 
containing  and  contained  fubftances  3  and  fo  left  them  pretty  loofe  one 
within  another,  fo  that  they  may  be  eafily  feparated  by  a  knock  or  two 
of  a  Hammer.  That  others  of  thefe  Shells,  according  to  ’the  nature 
of  the  fubftances  adjacent  to  them,  have,  by  a  long  continuance  in 
that  pofture,  been  petrify d  and  turn'd  into  the  nature  of  ftone,  juft  as  I 
even  now  obferv’d  feveral  forts  of  W ood  to  be.  That  oftentimes  the  Shell 
may  be  found  with  one  kind  of  fubftance  within,  and  quite  another 
without,  having,  perhaps,  been  fill’d  in  one  place,  and  afterwards tranfla- 
ted  to  another,  which  1  have  very  frequently  obfervd  in  Cockle^  Mycfe, 
Terirvincle ,  and  other  (hells,  which  I  have  found  by  the  Sea  fide.  Nay, 
further,  that  fome  parts  of  the  fame  Shell  may  be  fill  d  in  one  place,  and 
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fome  other  caverns  in  another,  and  others  in  a  third, or  a  fourth,  or  a  fifth 
place,  for  fo  many  differing  fubftances  have  I  found  in  one  of  thefe  pe - 
trify'd  Shells, and  perhaps  all  thefe  differing  from  the  encompaffing  earth 
or  ftone  }  the  means  how  all  which  varieties  may  be  caus’d,  I  think,  will 
not  be  difficult  to  conceive,  to  any  one  that  has  taken  notice  of  thofc 
Shells,  which  are  commonly  found  on  the  Sea  fhore  :  And  he  that  fhall 
throughly  examine  feveral  kinds  of  fuch  curioufly  form’d  ftones, will  (I 
am  very  apt  to  think)  find  reafon  tofuppofe  their  generation  or  forma¬ 
tion  to  be  afcribable  to  fome  fuch  accidents  as  I  have  mention’d,  and 
not  to  any  Tlajiick  virtue  :  For  it  feems  to  me  quite  contrary  to  the  in¬ 
finite  prudence  of  Nature,  which  is  obfervable  in  all  its  works  and  pro¬ 
ductions,  to  defign  every  thing  to  a  determinate  end,  and  for  the  attain¬ 
ing  of  that  end,  makes  ufe  of  fuch  ways  as  are  (as  farr  as  the  knowledge 
of  man  has  yet  been  able  to  reach  )  altogether  confonant,  and  moft 
agreeable  to  man’s  reafon,  and  of  no  way  or  means  that  does  contradift, 
or  is  contrary  to  humane  Ratiocination  $  whence  it  has  a  long  time  been 
a  general  obfervation  and  maxime ,  that  Nature  does  nothing  in  vain  5 .  It 
feems,  I  fay,  contrary  to  that  great  Wifdom  of  Nature,  that  thefe  prettily 
fhap’d  bodies  fhould  have  all  thofe  curious  Figures  and  contrivances 
(which  many  of  them  are  adorn’d  and  contriv’d  with)  generated  or 
wrought  by  a  Tlajiick^  virtue ,  for  no  higher  end  .then  onely  to  exhibite 
fuch  a  form  5  which  he  that  fhall  throughly  confider  all  the  circumftances 
of  fuch  kind  of  Figur’d  bodies,  will,  I  think,  have  great  reafon  to  be¬ 
lieve,  though,  l  confefs,  one  cannot  prefently  be  able  to  find  out  what 
Nature’s  defigns  are.  It  were  therefore  very  defirable,  that  a  good  col¬ 
lection  of  fuch  kind  of  figur’d  ftones  were  collected }  and  as  many  par¬ 
ticulars,  circumftances,  and  informations  collected  with  them  as  could  be 
obtained,  that  from  fuch  a  Hiftory  of  Obfervations  well  rang’d,  ex¬ 
amin’d  and  digefted,  the  true  original  or  production  of  all  thole  kinds 
of  ftones  might  be  perfectly  and  furely  known }  fuch  as  are  Thunder- 
Jlones ,  Lapides  Stellares,  Lapides  Judaici0arA  multitudes  of  other,  where¬ 
of  mention  is  made  in  Aldrovandus ?  Wormius ,  and  other  W riters  of 
Minerals. 


Obfcrv.  XV I II.  Of  the  Schematifme  or  Texture  of  Cork,  and 
of  the  Cells  and  Fores  of  fome  other  fuch  frothy  Bodies. 

I  ,  ;  p  * t  '  m  •  ,.-»*[:•  '"Arlfil 

ITook  a  good  clear  piece  of  Cork,  and  with  a  Pen-knife  fharpen  d  as 
keen  as  a  Razor,  I  cut  a  piece  of  it  off,  and  thereby  left  thefurfaceof 
it  exceeding  fmooth,  then  examining  it  very  diligently  with  a  Micro - 
fiope ,  me  thought  I  could  perceive  it  to  appear  a  little  porous,  but  I 
could  not  fo  plainly  diftinguifh  them,  as  to  be  fure  that  they  were  pores, 
much  lefs  what  Figure  they  were  of;  But  judging  from  the  lightnefsand 
yielding  quality  of  the  Cork,  that  certainly  the  texture  could  not  be  fo 

curious. 
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curious,  but  that  pofiibly,  if  I  could  ufe  fome  further  diligence,  I  might 
find  it  to  be  dilcernable  with  a  Microfope ,  I  with  the  fame  (harp  Pen¬ 
knife,  cut  off  from  the  former  fmooth  furfaee  an  exceeding  thin  piece  of 
it,  and  placing  it  on  a  black  objeft  Plate,  becaufe  it  was  it  felf  a  white 
body,  and  cading  the  light  on  it  with  a  deep  plano-convex  Glafs ,  I  could 
exceeding  plainly  perceive  it  to  be  all  perforated  and  porous, much  like 
a  Honey-comb,but  that  the  pores  of  it  were  not  regular,  yet  it  was  not 
unlike  a  Honey-comb  in  thefe  particulars. 

Firft,  in  that  it  had  a  very  little  folid  fubffance,  in  companion  of  the 
empty  cavity  that  was  contain  d  between,  as  does  more  m.mifedly  appear 
by  the  Figure  A  and  B  of  the  X I.  Scheme,  for  the  Interflitia ,  or  walls 
(as  I  may  fb  call  them)  or  partitions  of  thole  pores  were  neer  as  thin  in 
proportion  to  their  pores,  as  thofe  thin  films  ofWaxina  Honey-comb 
(which  enclofe  and  cond itute  the fexangnlar  cells )  are  to  theirs. 

Next,  in  that  thefe  pores,  or  cells,  were  not  very  deep,  but  confided 
of  a  great  many  little  Boxes,  feparated  out  of  one  continued  long  pore, 
by  certain  Diaphragms ,  as  is  vilible  by  the  Figure  B,  which  reprefents  a 
light  of  thofe  pores  fplit  the  long- ways. 

I  no  fooner  dilcern’d  thefe  (.which  were  indeed  the  fird  microfcopical 
pores  I  ever  faw,  and  perhaps, that  were  ever  feen,  for  I  had  not  met  with 
any  Writer  or  Perfon,  that  had  made  any  mention  of  them  before  this) 
but  me  thought  I  had  with  the  difeovery  of  them,  prefently  hinted  to  me 
the  true  aod  intelligible  reafon  of  all  the  vheenomena  of  Cork ,  As, 

Fird,  if  I  enquir’d  why  it  was  fo  exceeding  light  a  body?  my  Micro¬ 
fcope  could  prefently  inform  me  that  here  was  the  fame  reafon  evident  that 
there  is  found  for  the  lightnefs  of  froth,  an  empty  Floney-comb,  Wool, 
a  Sjpunge,  a  Pumice-done,  or  the  like  3  namely,  a  very  fmall  quantity  of  a 
folid  body,  extended  into  exceeding  large  dimenlions. 

Next,  it  feem’d  nothing  more  difficult  to  give  an  intelligible  reafon, 
why  Cork  is  a  body  fb  very  unapt  to  flick  ancl  drink  in  Water,  andcon- 
fequently  preferves  it  felf,  floating  on  the  top  of  Water,  though  left  on  it 
never  fo  long  :  and  why  it  is  able  to  dop  and  hold  air  in  a  Bottle, though 
it  be  there  very  much  condens’d  and  confequently  prefles  very  drongly 
to  get  a  paflage  out,  without  differing  the  lead  bubble  to  pals  through 
its  fubdance.  For,  as  to  the  fird,  fince  our  Microfcope  informs  us  that  the 
fubdance  of  Cork  is  altogether  fill’d  with  Air,  and  that  that  Air  is  per¬ 
fectly  enclofed  in  little  Boxes  or  Cells  didinct  from  one  another.  It  feems 
very  plain,  why  neither  the  Water,  nor  any  other  Air  can  eafily  infinu- 
ate  it  felf  into  them,  fince  there  is  already  within  them  an  intus  exifens , 
and  confequently,  why  the  pieces  of  Cork  become  fb  good  floats  for 
Nets,  and  floppies  for  Viols,  or  other  clofe  Veflels. 

And  thirdly,  if  we  enquire  why  Cork  has  fucha  fpringinefs  andfwel- 
ling  nature  whem  comprels’d  ?  and  how  it  comes  to  fuffer  fb  great  a  com- 
prefiion,  or  feeming  penetration  of  dimenfions,  fo  as  to  be  made  a  fub- 
dance  as  heavie  again  and  more,  bulk  for  bulk,  as  it  was  before  compref* 
lion,  and  yet  differ’d  to  return,  is  found  to  extend  it  felf  again  into  the 
fame  fpace  ?  Our  Microfcope  will  eafily  inform  us,  that  the  whole  mals 
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confifts  of  an  infinite  company  of  fmall  Boxes  or  Bladders  of  Air,  Which 
is  a  fubftance  of  a  fpringy  nature,  and  that  will  fuffer  a  confiderable  con¬ 
densation  (as  I  have  feveral  times  found  by  divers  trials,  by  which  I  have 
moft  evidently  condens'd  it  into  lefs  then  a  twentieth  part  of  its  ufual  di- 
menfions  neer  the  Earth,  and  that  with  no  other  ftrength  then  that  of  my 
hands  without  any  kind  of  forcing  Engine, fuch  as  Racks, Leavers,  Wheels, 
Pullies,  or  the  like,  but  this  onely  by  and  by)  and  befides,  it  feems  very 
probable  that  thofe  very  films  or  fides  of  the  pores, have  in  them  a  fpring- 
ing  quality,  as  almoft  all  other  kind  of  Vegetable  fubftances  have,  fo  as 
to  help  to  reftore  themfelves  to  their  former  pofition. 

And  could  we  fo  eafily  and  certainly  difcover  the  Schematifme  and 
Texture  even  of  thefe  films, and  of  feveral  other  bodies,as  we  can  thefe  of 
Cork’}  there  feems  no  probable  reafon  to  the  contrary,  but  that  we  might 
as  readily  render  the  true  reafon  of  all  their  ?h£tiemena  }  as  namely, what 
were  the  caufe  of  the  fpringinefs,  andtoughnefi  offome,  both  as  to  their 
flexibility  and  reftitution.  What,  of  the  friability  or  brittlenefs  of  fome 
others,  and  the  like  5  but  till  fuch  time  as  our  Microfeope ,  or  fome  other 
means,enable  us  to  difcover  the  true  Schematifm  and  Texture  ot  all  kinds 
of  bodies-  we  muft  grope,  as  it  were,  in  the  dark,  and  onely  ghefsatthe 
true  reafbns  of  things  by  fimilitudes  and  comparifons. 

But,  to  return  to  our  Obfervation.  I  told  feveral  lines  of  thefe 
pores,  and  found  that  there  were  ufually  about  threefcore  of  thefe  fmall 
Cells  placed  end-ways  in  the  eighteenth  part  of  an  Inch  in  length, whence 
I  concluded  there  muft  be  neer  eleven  hundred  of  them,  or  fomewhat 
more  then  a  thoufand  in  the  length  of  an  Inch,  and  therefore  in  a  fquare 
Inch  above  a  Million,  or  n66400.and  in  a  Cubick  Inch, above  twelve 
hundred  Millions,  or  12  59712000.  a  thing  almoft  incredible,  did  notour 
Microfcope  allure  us  of  it  by  ocular  demonftration  5  nay,  did  it  not  difco-* 
verto  us  the  pores  of  a  body,  which  were  they  diaphragm  */,like  thofe  of 
Cork,  would  afford  us  in  one  Cubick  Inch,  more  then  ten  times  as  many 
little  Cells,  as  is  evident  in  feveral  charr’d  Vegetables}  fo  prodigioufly 
curious  are  the  works  of  Nature,  that  even  thefe  confpicuous  pores  of 
bodies,  which  feem  to  be  the  channels  or  pipes  through  which  f  eSuccni 
nutritim ,  or  natural  juices  of  Vegetables  are  convey  d,  and  feem  to  cor- 
refpond  to  the  veins,  arteries  and  other  Veflels  in  fenfible  creatures,  that 
thefe  pores  I  fay,  which  feem  to  be  the  Veflels  of  nutrition  to  the  vafteft 
body  in  the  World,  are  yet  fo  exceeding  fmall,  that  the  Atoms  which  Epi¬ 
curus  fancy d  would  go  neer  to  prove  too  bigg  to  enter  them,  much  more . 
to  conftitute  a  fluid  body  in  them.And  how  infinitely  fmallet  then  muft  be 
the  Veflels  of  a  Mite,  or  the  pores  of  one  of  thofe  little  V  egetables  I  have 
difcovered  to  grow  on  the  back-fide  of  a  Rofe-leaf^  and  lhall  atton  more 
fully  defcribe,  whofe  bulk  is  many  millions  of  times  lefs  then  the  bulk  of 
the  fmall  fhrub  it  grows  on }  and  even  that  fbrub,  many  millions  of  times 
lefs  in  bulk  then  feveral  trees  (that  have  heretofore  grown  in  England, 
and  are  this  dayffourifhing  in  other  hotter  Climates,  as  we  are  Very  crej 
dibly  inform'd)  if  atleaft  the  pores  of  this  ftnall  Vegetable  fhould  keep 
any  fuch  proportion  to  the  body  of  it ,  as  we  have  found  thefe  pores 


I 


Schcnv.Xi 


M  l  C  R  O  G  R  A  P  H  1  lu 

of  other  Vegetables  to  do  to  their  bulk.  But  of  thefe  pores  I  have  laid 
more  el fe where.  '-ru 

To  proceed  then,  Cork  feems  to  be  by  the  tranfverfe  conftitutidtt  of 
the  pores,  a  kind  of  Fungus  or  Mtifhrotnc,  for  the  pores  lie  like  fo  many 
Rays  tending  from  the  center,  or  pith  of  the  tree,  outwards  fo  that  if 
you  cut  off  a  piece  from  a  board  of  Cork  tranfverlly,  to  the  fiat  of  it,' 
you  will,  as  it  were,fplit  the  pores,  and  they  will  appear  juft  as  they  are 
exprels  d  in  the  Figure  B  of  the  X  l.  Scheme.  But  if  you  fhave  off  a 
very  thin  piece  from  this  board,  parallel  to  the  plain  of  it,  you  will  cut 
•all  the  pores  tranfverlly,  and  they  will  appear  almoft  as  they  are  exprels’d 
in  the  Figure  A,  fave  onely  the  foiid  Intevftitia  will  not  appear  lo  thick 
as  they  are  there  reprefented. 

So  that  Cork  feems  to  luck  its  nourilhment  from  the  lubjacent  bark  of 
the  Tree  immediately,  and  to  be  a  kind  of  excrefcence,  or  a  lubftance 
diftiinft  from  the  llibftances  of  the  entire  Tree,  fomething  analogus  to 
theMulhrome,orMofs  on  other  Trees,  or  to  the  hairs  on  Animals.  And 
having  enquir’d  into  the  Hiftory  of  Cork,  I  find  it  reckoned  as  an 
excrefcency  of  the  bark  of  a  certain  Tree,  which  is  diftinft  from  the  two 
barks  that  lie  within  it,  which  are  common  alio  to  other  trees  5  That  tis 
fbme  time  before  the  Cork  that  covers  the  young  and  tender  Iprouts 
comes  to  be  difcernable$  That  it  cracks, flaws, and  cleaves  into  many  great 
chaps,  the  bark  underneath  remaining  entire  5  That  it  may  befeparated 
and  remov  d  from  the  Tree,  and  yet  the  two  under-barks  (Inch  as  are 
a  Ho  common  to  that  with  other  Trees)  not  at  all  injur’d,  but  rathef 
helped  and  freed  from  an  external  injury.  Thus  Jonftonus  in  Dendrologia , 
fpeaking  de  Subere ,  fays,  Arbor  eft  procera ,  Lignum  eft  robujium ,  dempto 
cortice  in  aquk  non  fluitat ,  Cortice  in  orbem  detraCt 0  juvatur ,  craftefcens 
enimpraftringit  &  ftrangulat ,  intra  triennium  iterum  repletur  :  Caudexubi 
adolefcit  crajjus ,  cortex  ftuperior  denftts  carnofksftuos  digit  os  craftits^ftcaber , 
rimoftis ,  &  qui  nift  detrahatur  dehifeit ,  alioque Jubnaftente  expellitur ,  inte¬ 
rior  qui  Jubeft  novellus  it  a  rubet  ut  arbor  minio  pi£ta  vidcatur.  Which 
Hiftories,if  well  confider’d,  and  the  tree,  fubftance,  and  manner  of  grow¬ 
ing,  if  well  examin’d,  would,  I  am  very  apt  to  believe,much  confirm  this 
my  con  jedture  about  the  origination  of  Cork. 

Nor  is  this  kind  of  Texture  peculiar  to  Cork  onely  $  for  upon  exami¬ 
nation  with  my  Aficroftcope ,  I  have  found  that  the  pith  of  an  Elder,  or  al- 
moft  any  other  Tree,  the  inner  pulp  or  pith  of  the  Cany  hollow  ftalks  of 
feveral  other  Vegetables:  as  of  Fennel,  Garrets,  Daucus,  Bur-docks, 
Tealels,  Fearn,  lome  kinds  of  Reeds,  &c.  have  much,fuch  a  kind  of 
Schematifme ,  as  I  have  lately  fhewn  that  of  Cork,  lave  onely  that  here 
the  pores  are  rang’d  the  long-ways,  or  the  fame  ways  with  the  length  of 
the  Cane,whereas  in  Cork  they  are  tranfverfe* 

The  pith  alfo  that  fills  that  part  of  the  ftalk  of  a  Feather  that  is  above 
the  Quil,  has  much  liich  a  kind  of  texture,  fave  onely  that  which  way  lo- 
ever  I  fet  this  light  lubftance,  the  pores  feem'd  to  be  cut  tranfverlly  j  lb 
that  I  ghels  this  pith  which  fills  the  Feather,  not  to  confift  of  abundance 
of  long  pores  feparated  with  Diaphragms,  as  Cork  does,  but  to  be  a  kind 
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of  fblid  or  hardned  froth,or  a  congeries  of  very  lraall  bubbles  confolidated 
in  that  form,into  a  pretty  ftiff as  well  as  tough  concrete, and  that  each  Ca¬ 
vern,  Bubble,  or  Cell,  is  diftin&ly  feparate  from  any  of  the  reft,  without 
any  kind  of  hole  in  the  encompaffing  films,  fo  that  I  could  no  more  blow 
through  a  piece  of  this  kinde  of  fubftance,then  1  could  through  a  piece  of 

Cork,  or  the  found  pith  of  an  Elder.  e 

But  though  I  could  not  with  my Microfcope,  nor  with  my  breath,  nor 
any  other  way  I  have  yet  try  d,  difcover  a  paflage  out  of  one  of  thofe 
cavities  into  another,  yet  I  cannot  thence  conclude,  that  therefore  there 
are  none  fuch,  by  which  the  Succus  nutritious  *  ox  appropriate  juices  of  Ve¬ 
getables,  may  pafs  through  them  5  for,  in  feveral  of  thofe  Vegetables, 
whil’ft  green,  I  have  with  my  Microscope ,  plainly  enough  difcover  d  theie 
Cells  or  Poles  fill’d  with  juices,  and  by  degrees  fweating  them  out :  as  I 
have  alfo  obferved  in  green  Wood  all  thofe  long  Microfcopical  pores 
which  appear  in  Charcoal  perfe&ly  empty  of  any  thing  but  Air. 

Now,  though  I  have  with  great  diligence  endeavoured  to  find  whe¬ 
ther  there  be  any  fuch  thing  in  thofe  Microfcopical  pores  of  Wood  or 
Piths,  as  the  Valves  in  the  heart, veins,and  other  paflages  of  Animals, that 
open  fand  give  paflage  to  the  contain  d  fluid  juices  one  way,  and  lhut 
themfelves,and  impede  the  paflage  of  fuch  liquors  back  again, yet  have  I 
not  hitherto  been  able  to  fay  any  thing  pofitive  in  it  5  though, me  thinks, 
it  feems  very  probable,that  Nature  has  in  thefe  paflages,as  well  as  in  thole 
of  Animal  bodies,very  many  appropriated  Inftruments  and  contrivances, 
whereby  to  bring  her  defigns  and  end  to  pafs, which  tis  not  improbable, 
but  that  fome  diligent  Obferver,  if  help’d  with  better  Mcrofcopes,  may 

in  time  deteft.  ,  , 

And  that  this  may  be  fo,  feems  with  great  probability  to  be  argued 
from  the  ftrange  Phanomena  of  fenfitive  Plants,  wherein  Nature  feems 
to  perform  feveral  Animal  a<ftions  with  the  fame  Schentatifm  or  Orgini%a- 
tion  that  is  common  to  all  Vegetables,  as  may  appear  by  fome  no  lefs 
inftru&ive  then  curious  Obfervations  that  were  made  by  divers  Emi¬ 
nent  Members  of  the  Royal  Society  on  fome  of  theie  kind  of  Plants,  where¬ 
of  an  account  was  delivered  in  to  them  by  the  moft  Ingenious  and  Excel¬ 
lent  Thyfician ,  Do&or  Clar 4,  which,  having  that  liberty  granted  me  by 
that  moft  Illuftrious  Society,  I  have  hereunto  adjoyn  d. 

Obfervations  on  the  Humble  and  Senfible  Plants  in  M  Chiffin  s 
Garden  in  Saint  James’s  Park •>  made  Auguft  the  9  th’  1661, 
Prefent ,  the  Lord  Brounckr,  Sr.  Robert  Moray ,  Dr.  Wilkins, 
Mr.  Evelin->  Dr.  Henjbaw?  and  Dr.  Clark 

There  are  four  Plants,  two  of  which  are  little  fhrub  Plants, 

with  a  little  fhort  flock,  about  an  Inch  above  the  ground,  from 

whence  are  fpread  feveral  dicky  branches,  round,  (freight,  and 

fmooth. 
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finooth  in  the  di fiances  between  the  Sprouts,  but  juft  under  the 
Sprouts  there  are  two  fharp  thorny  prickles,  broad  in  the  let¬ 
ting  on,  as  in  the  Bramble,  one  juft  under  the  Sprout,  the  other 
on  the  oppofite  fide  of  die  branch. 

The  diftances  betwixt  the  Sprouts  are  ufually  fomething  s* 
more  then  an  Inch,  and  many  upon  a  Brandi,  according  to  its  Fi&  »• 
length,  and  they  grew  fb,  that  if  the  lower  Sprout  be  on  the  left 
fide  of  the  Branch,  the  next  above  is  on  the  right,  and  foto  the 
end,  not  fprouting  by  pairs. 

At  the  end  of  each  Sprout  are  generally  four  fprigs,  two  at 
the  Extremity,  and  one  on  each  fide,  juft  under  it.  At  the  firft 
fprouting  of  thefe  from  the  Branch  to  the  Sprig  where  the  leaves 
grow,  they  ate  full  of  little  fhort  white  hairs,  which  wear  off' as 
the  leaves  grow,  and  then  they  are  fmooth  as  the  Branch. 

Upon  each  of  thefe  fprigs,  are,  for  the  moft  part,  eleven  pair 
of  leaves,  neatly  let  into  the  uppermoft  part  of  the  little  fprig, 
exadly  one  againft  another,  as  it  were  in  little  articulations ,  fuch 
as  Anatomifts  call  Enarthrofis ,  where  the  round  head  of  a  Bone 
is  received  into  another  fitted  for  its  motion ;  and  ftanding  very 
fitly  to  fhut  themfelves  and  touch,  the  pairs  juft  above  them 
doling  fomewhat  upon  them,  as  in  the  fhut  fprig ;  fo  is  the 
little  round  Pednnculus  of  this  leaf  fitted  into  a  little  cavity  of 
the  fprig,  vifible  to  the  eye  in  a  fprig  new  pluck d,  or  in  a  fprig 
withered  on  the  Branch,  from  which  the  leaves  eafily  fall  by 
touching. 

The  leaf  being  almoft  an  oblong  fquare,  and  fet  into  the  Pe - 
dunculus ,  at  one  of  the  lower  corners,  receiveth  from  that  not 
onely  a  Spine ,  as  I  may  call  it,  which, paffing  through  the  leaf, 
divides  ir  fo  length-ways  that  the  outer-fide  is  broader  then  the 
inner  next  the  fprig,  but  little  fibres  paffing  obliquely  towards 
the  oppofite  broader  fide,  feem  to  make  it  here  a  little  mufcular, 
and  fitted  to  move  the  whole  leaf,  which,  together  with  the 
whole  fprig,  are  fet  full  with  little  fhort  whitifh  hairs. 
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One  of  thefe  Plants,  whofe  branch  feem’d  to  be  older  and 
more  grown  then  the  other,  onely  the  tender  Sprouts  of  it,  after 
the  leaves  are  (hut,  fall  and  hang  down ;  of  the  other,  the  whole 
branches  fall  to  the  ground,  if  the  Sun  fhine  very  warm, upon  the 
firft  taking  off  the  Glafs,  which  I  therefore  call  the  humble  Plant . 

The  other  two,  which  do  never  fall,  nor  do  any  of  their 
branches  flagg  and  hang  down,  fhut  not  their  leaves,  but  upon 
fomewhat  a  hard  ftroke  ;  the  ftalks  feem  to  grow  up  from  a  root, 
and  appear  more  herbaceous ,  they  are  round  and  fmooth,  without 
any  prickle,  the  Sprouts  from  them  have  feveral  pairs  of  fprigs, 
with  much  lefs  leaves  then  the  other  on  them,  and  have  on 
each  fprig  generally  feventeen  pair. 

Upon  touching  any  of  the  fprigs  with  leaves  on,  all  the  leaves 
on  that  fprig  contra&ing  themfelves  by  pairs,  joyned  their  up¬ 
per  fuperficies  clofe  together. 

Upon  the  dropping  a  drop  of  Aquafortis  on  the  fprig  be¬ 
twixt  the  leaves,  f  f  all  the  leaves  above  fhut  prefently,  thofe 
below  by  pairs  fucceffively  after,  and  by  the  lower  leaves  of  the 
other  branches,  l  /,  kk-,  &c.  and  fo  every  pair  fucceffively, 
with  fome  little  diftance  of  time  betwixt,to  the  top  of  each  fprig, 
and  fo  they  continu’d  fhut  all  the  time  we  were  there.  But  I  re¬ 
turning  the  next  day,  and  feveral  days  fince, found  all  the  leaves 
dilated  again  on  two  of  the  fprigs ;  but  from  ff  where  the  Aqua 
fortis  had  dropped  upwards,  dead  and  withered ;  but  thofe  be¬ 
low  on  the  fame  fprig,  green,  and  doling  upon  the  touch,  and 
are  fo  at  this  day,  Augufi  14. 

With  a  pair  of  Sciflers,  as  fuddenly  as  it  could  be  done,  one 
of  the  leaves  b  b  was  clipped  off  in  the  middle, upon  which  that 
pair,  and  the  pair  above,  clofed  prefently,  after  a  little  interval, 
d  d,  then  e  e,  and  fo  the  reft  of  the  pairs,  to  the  bottom  of  the 
fprig,  and  then  the  motion  began  in  the  lower  pairs,  /  /,  on  the 
other  fprigs,  and  fo  fhut  them  by  pairs  upwards,  though  not 
with  fuch  diftinft  diftances. 
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Undtr  a  pretty  large  branch  \vith  its  fprigs  6n,  'there  lying 
a  large  Shell  betwixt  two  and  three  Inches  below  it,  there  was 
rubbed  on  a  ftrong  Tented  oyl,  afer  a  little  time  all  the  leaves  on 
that  fprig  were  fhut,  and  To  they  continued  all  the  time  of  our 
fray  there, but  at  my  returne  the  next  day,  I  found  the  poll tioii 
of  the  Shell  alter’d,  and  the  leaves  expanded  as  before,  and 
doling  upon  the  touch. 

Upon  the  application  oftheSnh-beams  by  a  Burnirig-glafs, 
the  more  humble  Plant  fell,  the  other  fhut  their  leaves.  J 

,  »  *  •  V  * 

We  could  not  fo  apply  the  fhioak  of  Sulpher ,  as  to  have  any 
Vifible  effeff  from  that,  at  two  or  three  times  trial :  but  oh  ano« 
ther  trial, the  fmoak  touching  the  leaves, it  fiicceeded.  '  1 ' 

The  humble  Plant  fell  upon  taking  off  the  Glafs  wherewith  it 
was  covered. 

Cutting  oft  one  of  the  little  Sprouts,  two  or  three  dfbpfe  of  li¬ 
quor  were  thruft  out  of  the  part  from  whence  that  wa's  cUt,Very 
deer,  and  pellucid,  of  a  bright  greenifh  colour,  taftihg  at  fifft  a 
little  bitterilb,but  after  leaving  a  licorifhdike  tafte  in  my  rriouth, 

Since, going  two  or  three  times  when  it  was  cold,  I  took  the 
Glafles  from  the  more  humble  Planted  it  did  not  fall  as  former- 
ly,  but  fhut  its  leaves  onely.  But  coming  afterwards,  when  the 
Sun  fhone  very  warm,  as  foon  as  it  was  taken  off  Tt  fell  as 
before.  '  .  1  1  c  J  f  f:i;0 

Since  I  pluck’d  off  another  fprig,  whofe  leaves  were  all  fhut, 
and  had  been  fo  fome  time,  thinking  to  obferve  the  liquor 
fiiould  come  from  that  I  had  broken  off,  but  finding  none, 
though  withprefling,tocome,I,as  dexteroufly  as  I  could,  pull’d 
off  one  whole  leaves  were  expanded,  and  then  had  upon  the  flint- 
ting  of  the  leaves,  a  little  of  the  mention’d  liquor,  from  the  end 
of  the  fprig  1  had  broken  from  the  Plant*  And  this  twice  fuc~ 
ceflively,  as  often  almoft  as  I  durft  robthe  Plant* 

But  my  curiofity  carrying  me  yet  further,  I  cut  off  one  of 
the  harder  branches  of  the  ftronger  Plant*  and  there  came  of  the 

liquor* 
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liquor,  both  from  that  I  had  cut,  and  that  1  had  cut  it  from, 
without  prefliire. 

Which  made  me  think,  that  the  motion  of  this  Plant  upon 
touching,  might  be  from  this,  that  there  being  a  conftant  inter- 
courfe  betwixt  every  part  of  this  Plant  and  its  root, either  by  a  dr ■* 
dilation  of  this  liquor, or  a  conftant  prefling  of  the  fubtiler  parts 
of  it  to  every  extremity  of  the  Plant.  Upon  every  preffure,from 
whatfoever  it  proceeds,  greater  then  that  which  keeps  it  up,  the 
fubtile  parts  of  this  liquor  are  thruft  downwards,  towards  its  ar¬ 
ticulations  of  the  leaves,  where,  not  having  room  prefently  to  get 
into  the  fprig,the  little  round  pedunculus ,  from  whence  the  Spine 
and  thole  oblique  Fibres  I  mention’d  rife,  being  dilated,  the 
Spine  and  Fibres  (being  continued  from  it)  muft  be  cantraScd 
and  fhortned,  and  fodraw  the  leaf  upwards  to  joyn  with  its  fel¬ 
low  in  the  fame  condition  with  it  fclf,  where,  being  clofed,  they 
arc  held  together  by  the  implications  of  the  little  whitifh  hair,  as 
well  as  by  the  ftill  retreating  liquor,  which  diftending  the  Fibres 
that  arc  continued  lower  to  the  branch  and  root,  fhorten  them 
above ;  and  when  the  liquor  is  fo  much  forced  from  the  Sprout, 
whole  Fibres  are  yet  tender,  and  not  able  to  fupport  themfelves, 
but  by  that  tenfnefs  which  the  liquor  filling  their  interfaces  gives 

them,  the  Sprout  hangs  and  flags. 

But,  perhaps,  he  that  had  the  ability  and  leifurc  to  give  you 
the  exaft  Anatomy  of  this  pretty  Plant,  to  (hew  you  its  Fibres , 
and  vifible  Canales-,  through  which  this  fine  liquor  circulateth, 
or  is  moved,  and  had  the  faculty  of  better  and  more  copioully 
exprefling  his  Obfervations  and  conceptions,  fuch  a  one  would 
eafily  from  the  motion  of  this  liquor,  folve  all  the  Phenomena? 
and  would  not  fear  to  affirm,  that  it  is  no  oblcure  lenfation  this 
Plant  hath.  But  I  havefaid  too  much,  I  humbly  fubmit,  and  am 
ready  to  (land  corrected. 

I  have  not  yet  made  fo  full  and  fatisfadfory  Obfervations  as  I  defire  on 
this  Plant,  which  feems  to  be  a  Subject  that  will  afford  abundance  of 

information. 
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information.  But  as  farr  as  I  have  had  opportunity  to  examine  it, I  have 
difeovered  with  my  Microfcope  very  curious  ftru&ures  and  contrivances  3 
but  designing  much  more  accurate  examinations  and  trials, both  with  my 
Mjcrofcope ,  and  otherwife,  as  foon  as  the  feafon  will  permit,  I  fhall  not  till 
then  add  any  thing  of  what  I  have  already  taken  notice  of;  but  as  farr  as 
I  have  yet  oblerv  d,I  judge  the  motion  of  it  to  proceed  from  cauies  very 
differing  from  thofe  by  which  Gut-firings, or  Lute-ftrings,the  beard  of  a 
wilde  Oat ,  or  the  beard  of  the  Seeds  of  Geranium,  Mofcatum ,  or  Mtisl 
graft  and  other  kinds  of  Cranes*bill, ,move  themfelves.  Of  which  I  fhall 

add  more  in  the  fubfequent  Obfervations  on  thofe  bodies* 


Obferv.  XIX.  Of  a  Plant  growing  in  the  blighted  or  yellow  /pecks 
o/Damask-rofe-leaves,  Bramble-leaves,  and  fome  other  kind 
cf  leaves . 

t  t  J. 1  \  i  1^1  1  / !  1]  '  •  .  ■'  ■ 

T  Have  forfeveral  years  together,  in  the  Moneths  o £jnKe,JulyyAugnfty 
1  and  September  (when  any  of  the  green  leaves  of  Rofes  begin  to  dry  and 
grow  yellow)  obferv’d  many  of  them,  efpecially  the  leaves  of  the  old 
fhrubs  of  DamaskcRofes ,  all  befpecked  with  yellow  ftains,  and  the  under- 
fides  juft  againft  them,  to  have  little  yellow  hillocks  of  a  gummousfub- 
ftance,  and  feveral  of  them  to  have  fiiiall  black  fpots  in  the  midft  of  thofe 
yellow’  ones,  which,  to  the  naked  eye,  appear'd  no  bigger  then  the  point 
of  a  Pin,  or  the  fmalleft  black  fpot  or  tittle  of  Ink  one  is  able  to  make 
with  a  very  fliarp  pointed  Pen* 

Examining  thefe  with  a  jWcrofope ,  I  was  able  plainly  to  diftinguiih,up 
and  down  the  furface,  feveral  fmall  yellow  knobs,  of  a  kind  of  yellowifh 
red  gummy  fubfiance,  out  of  which  I  perceiv'd  there  fprung  multitudes 
of  little  cafes  or  black  bodies  like  Seed-cods,  and  thofe  of  them  that 
were  quite  without  the  hillock  of  Guriim,  difclos'd  themfelves  to  grow 
out  of  it  with  a  fmall  Straw-colour’d  and  tranfparent  ftem,  the  which 
feed  and  ftem  appear'd^ery  like  thofe  of  common  Mofs  (which  I  elfe- 
Where  deferibe)  but  that  they  were  abundantly  lefs,  many  hundreds  of 
them  being  not  able  to  equalize  one  fingle  feed  Cod  of  Mofs. 

I  have  often  doubted  whether  they  were  the  feed  Cods  of  fome  little 
Plant,  or  fome  kind  of  lmall  Buds,  or  the  Eggs  of  fome  very  fmall  Infedf, 
they  appear'd  of  a  dark  brownilh  red;  fome  almoft  quite  black,  and  of  a 
Figure  much  refembling  the  feed-cod  of  Mofs,  but  their  ftalks  on  which 
they  grew  were  of  a  very  fine  tranfparent  fubfiance,  almoft  like  the  ftalk 
of  mould,  but  that  they  feem'd  fomewhat  more  yellow* 

That  which  makes  me  to  fuppole  them  to  be  Vegetables,  is  for  that  I 
perceiv'd  many  of  thofe  hillocks  bare  or  deftitute,  as  if  thofe  bodies  lay 
yet  conceal'd, as  G.  In  others  of  them, they  were  juft  fpringing  out  of  their 
gummy  hillocks,  which  all  feem’d  to  fhoot  diredly  outwards,  as  at  A.  In 
others,  as  at  B,  I  found  them  juft  gotten  out, with  very  little  or  no  ftalk, 
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and  the  Cods  of  an  indifferent  cize^but  in  others, as  C,  I  found  them  begin 
to  have  little  (hort  ftalks,  or  ftems  5  in  others,  as  D,  thofe  Hems  were 
grown  bigger,  and  larger  $  and  in  others,  as  at  E,  F,  H,  I,  K,  L,  &c.  thole 
ftems  and  Cods  were  grown  a  great  deal  bigger,  and  the  ftalks  were 
more  bulky  about  the  root,  and  very  much  taper’d  towards  the  top,  as 

at  F  and  L  is  moft  vifible.  .  .  '  x  ,  ,  c 

I  did  not  find  that  any  of  them  had  any  feed  in  them,  or  that  any  oi 
them  were  hollow,  but  as  they  grew  bigger  and  bigger,  I  found  thofe 
heads  or  Cods  begin  to  turn  their  tops  towards  their  roots,  in  the  fame 
manner  as  I  had  obferv'd  that  of  Mofs  to  do;,  fo  that  in  all  likelihood. 
Nature  did  intend  in  that  pofture,  what  ftie  does  in  the  like  feed-cods  of 
greater  bulk,  that  is,  that  the  feed,  when  ripe,  fhould  be  Ihaken  out  and 
difperfed  at  the  end  of  it,  as  we  find  in  Columbine  Cods,  and  the  like. 

The  whole  Oval  OOOO  in  thefecond  Figure  of  the  12.  Scheme 
represents  a  fmall  part  of  a  Rofe  leaf,  about  the  bignels  of  the  little  Oval 
in  the  hillock,  C,  marked  with  the  Figure  X.  in  which  I  have  not  par¬ 
ticularly  obferv’d  all  the  other  forms  of  the  furface  of  the  Rofe-leaf,  as 

being  little  to  my  prefent  purpofe.  . 

Now,  if  thefe  Cods  have  a  feed  in  them  fo  proportion’d  to  the  Cod,  as 
thofe  of  Pinks ,  and  Carnations ,  and  Columbines ,  and  the  like,  how  unima¬ 
ginably  fmall  muft  each  of  thofe  feeds  neceflarily  be,  for  the  whole 
length  of  one  of  the  largeft  of  thofe  Cods  was  not  ~  part  of  an  Inch  5 
fomc  not  above  ,-£•  ,  and  therefore  certainly,  very  many  thoufend  of 
them  would  be  unable  to  make  a  bulk  that  ihould  be  vifible  to  the  naked 
eye ,  and  if  each  of  thefe  contain  the  Rudiments  of  a  young  Plant  of  the 
fame  kind,  what  muft  we  fay  of  the  pores  and  conftituent  parts  of  that  > 
The  generation  of  this  Plant  feemsin  part,afcribable  to  a  kind  of Mil- 
dew  or  Blight } whereby  the  parts  of  the  leaves  grow  fcabby,  or  putrify’d, 
as  it  were,  (o  as  that  the  moifture  breaks  out  in  little  fcabs  or  fpots,  which, 
as  I  feid  before,  look  like  little  knobs  of  a  red  gummous  fubftance. 

From  this  putrify’d  fcabb  breaks  out  this  little  Vegetable  5  which  may 
be  fomewhat  like  a  Mould  or  Mofi^  and  may  have  its  equivocal  genera¬ 
tion  much  after  the  feme  manner  as  I  have  fuppofed  Mofs  or  Mould  to 
have,  and  to  be  a  more  fimple  and  uncompounded  kind  of  vegetation, 
which  is  fet  a  moving  by  the  putrifa&ive  and  fermentative  heat,  joyn’d 
with  that  of  the  ambient  aerial,  when  (by  the  putrifadion  and  decay  of 
fome  other  parts  of  the  vegetable,  that  for  a  while  ftaid  its  progrefs)  it  is 
unfetter’d  and  left  at  liberty  to  move  in  its  former  courfe,  but  by  reafon 
of  its  regulator s}  moves  and  ads  after  quite  another  manner  then  it  did 
when  a  coagent  in  the  more  compounded  machine  of  the  more  perfed 
Vegetable. 

•  And  from  this  very  feme  Principle,  I  imagine  the  Mifeto  of  Oaks, 
Thorns,  Appletrees,  and  other  Trees,  to  have  its  original :  It  feldom  or 
never  growing  on  any  of  thofe  Trees, till  they  begin  to  wax  decrepid,and 
decay  with  age,  and  are  pcfter’d  with  many  other  infirmities. 

Hither  alfo  may  be  referr’d  thofe  multitudes  and  varieties  of  Mujhroms , 
fuch  as  thatjCall’d  Jen>s-ears,  all  forts  of gray  and  green  Modes,  8cc.  which 
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infeft  all  kind  of  Tiees,fhrubs,and  the  like,efpecially  when  they  coihe  tb 
any  bignefs.  And  this  we  fee  to  be  very  much  the  method  of  Nature 
throughout  its  opeiations,  put r; faCt ive  C  egetables  very  often  producing  a 
Vegetable  ofa  much  lefs  compounded  nature,  and  of  a  much  inferiour 
tiibe^  and  putrefactive  animal  fubftances  degenerating  into  fome  kind  of 
animal  pioduCtion  ofa  much  infciiour  rank, and  ofa  more  fimple  nature* 

Thus  we  find  the  humours  and  fubfiances  of  the  body, upon  putrifaCti - 
*JT>to  produce  ftrange  kinds  of  moving  Vermine :  the  putrifaClion  of  the 
flimes  and  juices  of  the  Stomack  and  Cuts,  produce  Worms  almoft  like 
Earth-worms, the  Wheals  in  childrens  hands  produce  a  little  Worm, call'd 
a  Wheal-worm :  The  bloud  and  milk,  and  other  humours,  produce  other 
kinds  of  Worms,  at  Jeaft,  if  we  may  believe  what  is  deliver’d  to  us  by 
very  famous  Authors  5  though,  I  confefs,  I  have  not  yet  been  able  to  difi 
cover  fuch  my  felf. 

And  whereas  it  may  feem  ft  range  that  Vinegar,  Meal,  mufty  Casks ,  &c. 
aie  obfei  v  d  to  breed  their  differing  kinds  of  InfeCfs,  or  living  creatures, 
whereas  they  being  Vegetable  fubftances,  feem  to  b-  ofan  inferiour  kind* 
and  fo  unable  to  produce  a  creature  more  noble,  or  of  a  more  com¬ 
pounded  nature  then  they  themfelves  are  of,  and  fo  without  fome  con¬ 
current  feminal  principle,  may  be  thought  utterly  unfit  for  fuch  an  ope¬ 
ration  ^  I  muft  add,  that  we  cannot  prefently  pofitively  fay,  there  are 
no  animal  fubftances,  either  mediately,  as  by  the  foil  or  fatning  of  the 
Plant  from  whence  they  fprung,or  more  immediately,by  thereal  mixture 
or  compofition  of  fuch  fubftances,  join  d  with  them  5  or  perchance  fome 
kind  of  Infeff,  in  fuch  places  where  fuch  kind  of  putrifying  or  ferment* 
tng  bodies  are,  may,  by  a  certain  inftinft  of  nature,  ejeftfome  fort  of  fe¬ 
minal  principle,  which  cooperating  with  various  kinds  of  putrifying  fub¬ 
ftances,  may  produce  various  kinds  of  InfeCis.or  Animate  bodies ;  For  we 
find  in  moft  forts  of  thofe  lower  degrees  of  Animate  bodies,  that  the 
putrifying  fubftances  on  which  thefe  Eggs,  Seeds,  or  feminal  principles 
are  caff  by  the  InfeCf,  become,  as  it.were,  the  Matrices  or  Wombs  that 
conduce  very  much  to  their  generation,  and  may  perchance  alfoto  their 
variation  and  alteration,  much  after  the  fame  manner,  as,  by  ftrange  and 
unnatural  copulations,  feveral  new  kinds  of  Animals  are  produc'd,  as 
Mules ,  and  the  like,  which  areufually  call  d  Monftrous,  becaufe  a  little 
unufual,  though  many  of  them  have  all  their  principal  parts  as  perfectly 
ftap  d  and  adapted  for  their  peculiar  ufes,  as  any  of  the  moft  perfect 
Animals.  If  therefore  the  putrifying  body,on  which  any  kind  of  leminal 
or  vital  principle  chances  to  be  caft,  become  fomewhat  more  then  meer- 
ly  a  nurfing  and  foftering  helper  in  the  generation  and  production  of 
any  kind  of  Animate  body,  the  more  neer  it  approaches  the  true  nature 
ofa  Womb,  the  more  power  will  it  have  on  the  by-blow  it  inclofes.  But 
of  this  fomewhat  more  in  the  defeription  of  the  Water-gnat.  Perhaps 
loine  more  accurate  Enquiries  and  Obfervations  about  thefe  matters 
might  bring  the  Queftion  to  fome  certainty,  which  would  be  of  nofmall 
concern  in  Natural  Philofophy. 

But  that  putrifying  animal  fubftances  may  produce  animals  of  an  inferior 
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kind  I  fee  not  any  fo  very  great  a  difficulty,  but  that  one  may,  without 
much  abfurdity,  admit:  For  as  there  may  be  multitudes  of  contrivances 
th&t  20  to  the  making  up  of  one  compleat  Animate  body  5  fo^That  iome 
of  tlwfe  coadjutoisjn  the  perfed  exiftence  and  life  of  it,  may  be  vitiated, 
and  the  life  of  the  whole  deftroyed,  and  yet  feveral  of  the  conlhtuting 
contrivances  remain  intire, I  cannot  think  it  beyond  imagination  or  poffibi- 
lity  *  no  more  then  that  a  like  accidental  procels,as  I  have  ellwhere  hinted, 
may  alfo  be  fuppofed  to  explicate  the  method  of  Nature  in  the  Metamor- 
phofis  of  Plants.  And  though  the  difference  between  a  Plant  and  an  Ani¬ 
mal  be  very  great,  yet  I  have  not  hitherto  met  with  any  fo  cogent  an  Ar¬ 
gument,  as  to  make  mepofitive  in  affirming  thefe  two  to  be  altogether 
Heterogeneous  find  of  quite  differing  kinds  of  Nature:  And  befides;as  there 
are  many  Z oophyts^  and  (enfitive  Plants  (divers  of  which  I  have  feen^which 
are  ofa  middle  nature, and  feem  to  be  Natures  tranfition  from  one  degree 
to  another,  which  may  be  obferv’d  in  all  her  other  paffages,  wherein  (he 
is  very  feldom  obforv’d  to  leap  from  one  ftep  to  another)  fo  have  we, in 
fome  Authors,  Inftances  of  Plants  turning  into  Animals,  and  Animals  into 
Plants,  and  the  like  5  and  fome  other  very  ftrange  (becaufe  unheeded) 
proceedings  of  Nature }  fomething  of  which  kind  may  be  met  with,  m 
the  deferiptionof  the  Water-Gnat ,  though  it  be  not  altogether  fo  dired 

to  the  prefent  purpofe.  -  .. 

But  to  refer  this  Difcourfe  of  Animals  to  their  proper  places,  lihall 
add,  that  though  one  Ihould  fuppofe,  or  it  Ihould  be  prov’d  by  Observa¬ 
tions,  that  feveral  of  thefe  kinds  of  Plants  are  accidentally  produc  d  by  a 
caliial  putrifaftion^  I  foe  not  any  great  reafon  to  queftion,  but  that,  not- 
withftanding  its  own  produdion  was  as  twere  cafual,  yet  it  may  germi¬ 
nate  and  produce  feed,  and  by  it  propagate  its  own,  that  is, a  new  Species. 
For  we  do  not  know,  but  that  the  Omnipotent  and  All-wife  Creator 
might  as  diredly  defign  the  ftrudure  of  fuch  a  Vegetable,  or  fuch  an 
Animal  to  be  produc’d  out  of  fuch  or  fuch  a  putrifafcon  or  change  of 
this  or  that  body,  towards  the  conftitution  or  ftrudure  of  which,  he 
knew  it  neceflary,  or  thought  it  fit  to  make  it  an  ingredient ,  as  that  the 
digeftion  or  moderate  heating  of  an  Egg,  either  by  the  Female,  or  the 
Sun,  or  the  heat  of  the  Fire,  or  the  like,  Ihould  produce  this  or  that  Bird  5 
or  that  Putrifa&ive  and  warm  fteams  Ihould, out  of  the  blowings, as  they 
call  them,  that  is,  the  Eggs  of  a  Flie,produce  a  living  Magot,  and  that,by 
degrees,  be  turn’d  into  an  Aurelia ,  and  that,  by  a  longer  and  a  propor¬ 
tion’d  heat,  be  tranjmuted  into  a  Fly.  Nor  need  we  therefore  to  fuppole 
it  the  moreimperfed  in  its  kind,  then  the  more  compounded  Vegetable 
or  Animal  of  which  it  is  a  part ,  for  he  might  as  compleatly  furmlh  it 
with  all  kinds  of  contrivances  neceflary  for  its  own  exiftence,  and  the 
propagation  of  its  own  Species,  and  yet  make  it  a  part  of  a  more  com¬ 
pounded  body :  as  a  Clock-maker  might  make  a  Set  of  Chimes  to  be  a 
part  ofa  Clock,  and  yet,  when  the  watch  part  or  ftriking  part  are  taken 
away,  and  the  hindrances  of  its  motion  remov  d,  this  chiming  part 
may  go  as  accurately,  and  ftrike  its  tune  as  cxadly,  as  if  jt  were  ftill  a 

part  of  the  compounded  Automaton,  So,  though  the  original  caufo,  or 
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Seminal  principle  from  which  this  minute  Plant  on  Rofe  leaves  did  Spring, 
were,  before  the  corruption  caus’d  by  the  Mill-dew,  a  component  part 
of  the  leaf  on  which  it  grew,  and  did  Serve  as  a  coagent  in  the  produ&i- 
on  and  constitution  of  it,  yet  might  it  be  So  confummate,  as  to  produce  a 
feed  which  might  have  a  power  of  propagating  the  feme  Speciesrthe  works 
of  the  Creator  feeming  of  fuch  an  excellency, that  though  they  are  unable 
to  help  to  the  perfecting  of  the  more  compounded  existence  of  the  greater 
Plant  or  Animal, they  may  have  notwithstanding  an  ability  of  acting  Singly 
upon  their  own  internal  principle.  So  as  to  produce  a  Vegetable  body, 
though  of  a  lefs  compounded  nature,  and  to  proceed  So  farr  in  the  me¬ 
thod  of  other  Vegetables,  as  to  bear  flowers  and  feeds,  which  may  be  ca~ 
pabale  of  propagating  the  like.  So  that  the  little  cafes  which  appear  to 
grow  on  the  top  of  the  Slender  ftalks,  may,  for  ought  I  know,  though  1 
Should  fuppofe  them  to  fpring  from  the  perverting  of  the  ufual  Courfe  of 
the  parent  Vegetable,  contain  a  feed,  which,  being  fcatter’d  on  other 
leaves  of  the  fame  Plant,  may  produce  a  Plant  of  much  the  feme  kind. 

Nor  are  DamaSk-Rofe  leaves  the  onely  leaves  that  produce  thefe 
kinds  of  Vegetable  fproutings$  for  I  have  cbferv’d  themalfoin  feverai 
other  kinds  of  Rofe  leaves,  and  on  the  leaves  of  feverai  forts  of  Briers, 
and  on  Bramble  leaves  they  are  oftentimes  to  be  found  in  very  great 
clutters  5  So  that  I  have  found  in  one  clutter, three,four,  or  five  hundred  of 
them,  making  a  very  confpicuous  black  Spot  or  feab  bn  the  back  fide  of 
the  leaf 
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Obferv.  XX.  Of  blue  Mould,  and  of  the  firfi  Principles  of  Ve¬ 
getation  arifmg  from  P  utrefa&ion. 
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THe  Blue  and  White  and  feverai  kinds  of  hairy  mouldy  Spots,  which 
are  obfervable  upon  divers  kinds  of putrifyd  bodies,  whether  Ani¬ 
mal  fubftances,or  Vegetable,luch  as  the  Skin,  raw  or  drefs’d,  fleSh, bloud, 
humours,  milk,  green  Cheefe,  &c .  or  rotten  feppy  Wood,  or  Herbs, 
Leaves,  Barks,  Roots,  &c.  of  Plants,  are  all  of  them  nothing  elfe  bqt  fe¬ 
verai  kinds  of  fmall  and  variously  figur’d  MuShroms,  which,  from  conve¬ 
nient  materials  inthofe  putrifying  bodies,  are,  by  the  concurrent  heat  of 
the  Air,  excited  to  a  certain  kind  of  vegetation,  which  Will  not  be  un¬ 
worthy  our  more  ferious  fpeculation  and  examination,  as  I  Shall  by  and 
by  Shew.  But,  firft,  I  mutt  premife  a  Short  description  of  this  specimen , 
Which  I  have  added  of  this  Tribe,  in  the  firft  Figure  Of  the  XII.  Scheme , 
which  is  nothing  elfe  but  the  appearance  of  a  Small  white  fpot  of  hairy 
mould, multitudes  of  which  I  found  to  befpeck  &  whiten  over  the  red  co¬ 
vers  of  a  fmall  book, which,  it  Seems,  were  ofSheeps-ikin,that  being  mores 
apt  to  gather  mould,  even  in  a  dry  and  clean  room,  then  other  feathers. 
Thefe  Spots  appear  d,through  a  good  Alicrofiopeyo be  a  very  pretty  Shap’d 
Vegetative  body,  which,  from  almoft  the  Same  part  of  the  Leather,  Shot 
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out  multitudes  of  fmall  long  cylindrical  and  tranfparentftalks,not  exact¬ 
ly  ftreight,but  a  little  bended  with  the  weight  of  a  round  and  white  knob 
that  grew  on  the  top  of  each  of  them  $  many  of  tilde  knobs  I  obferv’d 
to  be  very  round,,  and  of  a  fmooth  furface,  fuch  as  A  A,  &c.  others 
fmooth  likewife,but  a  little  oblong, as  B  3  feveral  of  them  a  little  broken, 
or  cloven  with  chops  at  the  top,  as  C  3  others  flitter  d  as  ’twere,  or  flown 
all  to  pieces3  as  D  D.  The  whole  fubftance  of  thefe  pretty  bodies  was 
of  a  very  tender  conftitution,  much  like  the  fubftance  of  the  lofter  kind 
of  common  white  Mulhroms,  for  by  touching  them  with  a  Pin3 1  found 
them  to  be  brufed  and  torn  3  they  feem’d  each  of  them  to  have  a  di- 
ftinft  root  of  their  own  5  for  though  they  grew  neer  together  in  a  duller, 
yet  I  could  perceive  each  Hem  to  rife  out  of  a  diflind  part  or  pore  of  the 
Leather  3  fome  of  thefe  were  fmall  and  fhort3  as  feeming  to  have  been  but 
newly  fprung  up3  of  thefe  the  balls  were  for  the  moll  part  round,  others 
were  bigger3and  taller3as  being  perhaps  of  a  longer  growth,and  of  thefe, 
for  the  moll  part,  the  heads  were  broken,  and  fome  much  wafted,  as  E  5 
what  thele  heads  contain’d  I  could  not  perceive  3  whether  they  were 
knobs  and  flowers,  or  feed  cafes,  I  am  not  able  to  lay,  but  they  feem’d 
moll  likely  to  be  of  the  fame  nature  with  thofe  that  grow  on  Mulhroms, 
which  they  did, fome  of  them,  not  a  little  refemble. 

Both  their  Imell  and  tafte,  which  are  a&ive  enough  to  make  a  fenfible 
impreflion  upon  thole  organs,  are  unplealant  and  noifome. 

I  could  not  find  that  they  would  fo  quickly  be  deftroy’d  by  the  a&ual 
flame  of  a  Candle,  as  at  firft  fight  of  them  I  conceived  they  would  be,but 
they  remain’d  intire  after  I  had  pall  that  part  of  the  Leather  on  which 
they  ftuck  three  or  four  times  through  the  flame  of  a  Candle3  lo  that,  it 
leems  they  are  not  very  apt  to  take  fire,  no  more  then  the  common  white 
Mulhroms  are  when  they  are  fappy. 

There  are  a  multitude  of  other  lhapes,  of  which  thele  Microfiopical 
Mulhroms  are  figur’d,  which  would  have  been  a  long  Work  to  have  de- 
fcribed,and  would  not  have  fuited  fo  well  with  my  defign  in  this  Treatfle, 
onely,amongft  the  reft,  I  mull  not  forget  to  take  notice  of  one  that  was  a 
little  like  to,  or  refembled,  a  Spunge,  confifting  of  a  multitude  of  little 
Ramifications  almoft  as  that  body  does,  which  indeed  leems  to  be  a  kind 
ofWater-Mulhrom,  of  a  very  pretty  texture,  as  I  elfe- where  manifeft. 
And  a  fecond,  which  I  mull  not  omit,  becaufe  often  mingled,  and  neer 
adjoining  to  thele  I  have  deforib’d,and  this  appear’d  much  like  a  Thicket 
of  bulhes,  or  brambles,  very  much  branch’d,and  extended, fome  of  them, 
to  a  great  lengthen  proportion  to  their  Diameter,like  creeping  brambles. 

The  manner  of  the  growth  and  formation  of  this  kind  of  Vegetable,  is 
the  third  head  of  Enquiry ,which,  had  I  time, I  Ihould  follow :  the  figure 
and  method  of  Generation  in  this  concrete  feeming  to  me,  next  after 
the  Enquiry  into  the  formation,  figuration,  or  chryftalization  of  Salts,  to 
be  the  moll  fimple,  plain,  and  eafie3  and  it  feems  to  be  a  medium 
through  which  he  mull  neceflarily  pals,  that  would  with  any  likelihood 
investigate  the forma  inf ormans  of  Vegetables :  for  as  I  think  that  he  lhall-' 
find  it  a  very  difficult  talk,  who  undertakes  to  difeover  the  form  of  Sa¬ 
line 


Ml  C  R  O  GR  A  P  H  I  A.  £27 

line  cryftallizations,  without  the  confideration  and  prefcience  of  the  na¬ 
ture  and  reafon  of  a  Globular  form,  and  as  difficult  to  explicate  this  con¬ 
figuration  of  Mufhroms,  without  the  previous  coniideration  of  the  form 
of  Salts  5  fb  will  the  enquiry  into  the  forms  of  Vegetables  be  no  lefs,  if 
not  much  more  difficult,  without  the  fore-knowledge  of  the  forms  of 
Mufhroms,  thefe  feveral  Enquiries  having  no  lels  depcndance  one  up¬ 
on  another  then  any  (eled  number  of  Propofitions  in  Mathematical  Ele¬ 
ments  may  be  made  to  have. 

Nor  dolimagine.that  the  fkipsffom  the  one  to  another  will  be  found 
very  great,  if  beginning  from  fluidity,  or  body  without  any  form,  we 
defcend  gradually, til!  we  arrive  at  thehigheft  form  of  a  bruite  Animals 
Soul,  making  the  ffeps  or  foundations  of  our  Enquiry,  Fluidity .  Orbicu- 
lation ,  Fixation ,  Angulization ,  or  Cryfallization  Germination  or  Ebulli » 
tion ,  Vegetation  (Plant  animation^  Animation ,  Senjation ,  Imagination. 

Now,  that  we  may  the  better  proceed  in  our  Enquiry,  It  will  be  re* 
quiflte  to  confider : 

Firffi,  that  Mould  and  Mufhroms  require  no  feminal  property,  but  the 
former  may  be  produc'd  at  any  time  from  any  kind  o(  putrifying  Animal, 
or  Vegetable  Subftance,as  Flefh,d've.  kept  riioift  and  warm,and  the  latter, 
if  what  Matkiolus  relates  be  true,  of  making  them  by  Art,  are  as  much 
within  our  command,  of  which  Matter  take  the  Epitomie  which  Mr* 
Varlqnfon  has  deliver’d  in  his  Herbal ,  in  his  Chapter  of  Mufroms^  becaufe 
I  have  not  Mathiolus  now  by  me  :  Unto  thefe  Mufhroms  (laith  he)  may 
alfo  be  adjoynd  thofe  which  are  made  of  Art  (rr/iere^Mathiolus  makes  men - 
tien )  that  grow  naturally  among  certain  flones  in  Naples,  and  that  the 
jlones  being  digged  up ,  and  carried  to  Rome,  and  other  places ,  where  they 
fet  them  in  their  IVine  Cellars ,  covering  them  with  a  little  Earthen d fprink^ 
ling  a  little  warm  water  thereon ,  would  within  four  days  produce  Mufhroms 
fit  to  be  eaten ,  at  what  time  one  will:  As  alfo  that  Mufhroms  may  be  made 
to  grow  at  the  foot  of  a  wilde  Poplar  Tree,  within  four  days  after ,  warm 
water  wherein  fome  leaves  have  been  difjblv  d  fall  be  pourd  into  the  Root 
(which  muf  be  flit)  and  the  flocks  above  ground . 

Next,  that  as  Mufhroms  may  be  generated  without  feed,  fo  does  it 
not  appear  that  they  have  any  fuch  thing  as  feed  in  any  part  of  them  5  for 
having  confidered  feveral  kinds  of  them,  I  could  never  find  any  thing  in 
them  that  I  could  with  any  probability  ghefs  to  be  the  feed  of  it,  fo  that 
it  does  not  as  yet  appear  (that  I  know  of)  that  Mufhroms  may  be  ge¬ 
nerated  from  a  feed,  but  they  rather  feem  to  depend  merely  upon  a  con¬ 
venient  conftitution  of  the  matter  out  of  which  they  are  made,  and  a 
concurrence  of  either  natural  or  artificial  heat. 

Thirdly ,that  by  feveral  bodies  (as  Salts  and  Metals  both  in  Water  and 
in  the  air,  and  by  feveral  kinds  of  fublimations  in  the  Air)  a&uated  and 
guided  with  a  congruous  heat,  there  may  be  produc’d  feveral  kinds  of 
bodies  as  curioufly,  if  not  of  a  more  compos’d  Figure  5  feveral  kinds  of 
rifing  or  Ebulliating  Figures  feem  to  manifeft  5  as  witnefs  the  fhooting 
in  the  Rectification  of  fpirits  of ' Urine,  Hart-horn ,  Blond ,  See.  witnefs  alfo 
the  curious  branches  of  evaporated  diflolutions,  fome  of  them  againft 
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the  fides  of  the  containing  Jar :  others  landing  up,  or  growing  an  end, 
out  of  the  bottom,  of  which  I  have  taken  notice  of  a  very  great  variety. 
But  above  all  the  reft,  it  is  a  very  pretty  kind  of  Germination  which  is  af¬ 
forded  us  in  the  Silver  Tree,  the  manner  of  making  which  with  Mercury 
and  Silver,  is  well  known  to  the  Chymifts,  in  which  there  is  an  Ebullition 
or  Germination,  very  much  like  this  of  Mufhroms,  if  I  have  been  rightly 
inform’d  of  it. 

Fourthly,  I  have  very  often  taken  notice  of,  and  alfoobferv’d  with  a 
Microfcope ,  certain  excrefcencies  or  Ebullitions  in  the  fnuff  of  a  Candle, 
which,  partly  from  the  flicking  of  the  fmoaky  particles  as  they  are  car- 
ryed  upwards  by  the  current  of  the  rarify’d  Air  and  flame,  and  partly 
alfb  from  a  kind  of  Germination  or  Ebullition  of  fome  a&uated  un&uous 
parts  which  creep  along  and  hlter  through  lbme  fmall  firing  of  the  Week, 
are  formed  into  pretty  round  and  uniform  heads,  very  much  refembling 
the  form  of  hooded  Mulhroms,  which,  being  by  any  means  expos’d  to  the 
frefh  Air,  or  that  air  which  encompafles  the  flame,  they  are  prefently 
lick’d  up  and  devour’d  by  it,  and  vanifh. 

The  reafon  of  which  Phenomenon  feems  to  me, to  be  no  other,  then  this  : 

That  when  a  convenient  thread  of  the  Week  is  fo  bent  out  by  the  fides 
of  the  fnuff  that  are  about  half  an  Inch  or  more,  remov’d  above  the 
bottom, or  loweft  part  of  the  flame, and  that  this  part  be  wholly  included 
in  the  flame  5  the  Oyl  (for  the  reafon  of  filtration,  which  I  have  elfe- 
where  rendred)  being  continualy  driven  up  the  fnuff,  is  driven  like- 
wife  into  this  ragged  bended-end ,  and  this  being  remov’d  a  good 
diftance,  as  half  an  Inch  or  more,  above  the  bottom  of  the  flame,-  the 
parts  of  the  air  that  pafles  by  it,  are  already,  almoft  fatiated  with  the  dif- 
folution  of  the  boiling  undluous  fteamsthat  iflued  out  below,  and  there¬ 
fore  are  not  onely  glutted,  that  is,  can  diflolve  no  more  then  what  they 
are  already  a&ing  upon,  but  they  carry  up  with  them  abundance  of 
unftuous  and  footy  particles,  which  meeting  with  that  rag  of  the  Week, 
that  is  plentifully  fill’d  with  Oyl,  and  onely  fpends  it  as  faft  as  it  evapo¬ 
rates,  and  not  at  all  by  diflolution  or  burning,  by  means  of  thefe  fteamy 
parts  of  the  filterated  Oyl  ifluing  out  at  the  fides  of  this  ragg,  and  being 
inclos’d  with  an  air  that  is  already  fatiated  and  cannot  prey  upon  them 
nor  burn  them,  the  afcending  looty  particles  are  ftay’d  about  it  and  fix’d, 
lo  as  that  about  the  end  of  that  ragg  or  filament  of  the  fnuff,  whence  the 
greateft  part  of  the  fleams  iflite,  there  is  conglobated  or  fix’d  a  round 
and  pretty  uniform  cap,  much  refembling  the  head  of  a  Mulhrom,  which, 
if  it  be  of  any  great  bignefs,  you  may  obferve  that  its  underfide  will  be 
bigger  then  that  which  is  above  the  ragg  or  ftem  of  it  5  for  the  Oyl  that  is 
brought  into  it  by  filtration,being  by  the  bulk  of  the  cap  a  little  fhelter’d 
from  the  heat  of  the  flame,  does  by  that  means  iffue  as  much  out  from  be¬ 
neath  from  the  ftalk  or  downwards,  as  it  does  upwards,  and  by  reafon  of 
the  great  accefs  of  the  adventitious  fmoakifew  beneath,it  increafes  molt 
that  way.  That  this  may  be  the  true  reafon  of  this  Phenomenon ,  I  could 
produce  many  Arguments  and  Experiments  to  make  it  probable :  As, 

Firft,  that  the  Filtration  carries  the  Oyl  to  the  top  of  the  Week,at  leaft 
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as  high  as  thefe  raggs,  is  vifible  to  one  that  will  obferve  the  fnuff  of  d 
burning  Candle  with  a  Microfcvpe ,  where  he  may  lee  an  Ebullition  or 
bubbling  of  the  Oyl,  as  high  as  the  fnufl  looks  black. 

Next, that  it  does  fleam  away  more  thenburrt}  I  could  tell  you  of  the 
dim  burning  of  a  Candle.,  the  longer  the  fnuff  be  which  arifes  from  the 
abundance  of  vapours  out  of  the  higher  parts  of  itt 

And,  thirdly,  that  in  the  middle  of  the  flame  of  the  Candle,  neer  the 
top  of  the  fnufl,  the  fire  or  diflolving  principle  is  nothing  neer  lo  ftrong, 
as  neer  the  bottom  and  out  edges  of  the  flame,  which  may  be  Obferv’d  by 
the  burning  afunder  of  a  thread,  that  will  firft  break  in  thole  parts  that 
the  edges  of  the  flame  touch,  and  not  in  the  middle. 

And  I  could  add  leveral  Oblervables  that  I  have  taken  notice  of  in  the 
flame  ofa  Lamp  actuated  with  Bellows,  and  very  many  others  that  con¬ 
firm  me  in  my  opinion,  but  that  it  is  not  lo  much  to  my  prefent  purpole* 
which  is  oncly  to  confider  this  concreet  in  the  fnuff  of  a  Candle^  fo  farr 
as  it  has  any  refemblance  of  a  Mufhrom,  to  the  confederation  of  which, 
that  I  may  return,  I  fay,  we  may  alfo  oblerve : 

In  the  fiffhplace,  that  the  droppings  or  trillings  of  Lapidefcent  waters 
in  Vaults  under  ground, feem  to  conflitute  a  kind  oipetrify'd  body,form’d 
almofl  like  fome  kind  of  Mufhroms  inverted,in  fo  much  that  I  have  feen 
fome  knobb’d  a  little  at  the  lower  end,  though  for  the  moft  part,  indeed 
they  are  otherwife  lhap’d,and  taper’d  towards  the  end}  the  generation  of 
which  feemsto  be  from  no  other  reafon  but  this,  that  the  water  by  loak* 
ing  through  the  earth  and  Lime  (for  I  ghefs  that  fubftance  to  add  much 
to  \t  petrifying  quality)  does  lo  impregnate  it  felf  withftony  particles, 
that  hanging  in  drops  in  the  roof  of  the  Vault,  by  reafon  that  the 
foaking  of  the  water  is  but  flow,  it  becomes  expos’d  to  the  Air,  and  there¬ 
by  the  outward  part  of  the  drop  by  degrees  grows  hard,  by  reafon  that 
the  water  gradually  evaporating  the  ftony  particles  neer  the  Outfides  of 
the  drop  begin  to  touch,  and  by  degrees,  to  dry  and  grow  clofer  toge¬ 
ther,  and  at  length  conflitute  a  cruft  or  lhell  about  the  drop }  and  this 
foaking  by  degrees,  being  more  and  more  fupply  d,  the  drop  grows 
longer  and  longer,  and  the  fides  harden  thicker  and  thicker  into  a 
Quill  or  Cane,  and  at  length,  that  hollow  or  pith  becomes  almofl  flop’d 
up,  and  fblid :  afterwards  the  foaking  of  the  petrifying  water,  finding  no 
longer  a  paflage  through  the  middle,  burfts  out,  and  trickles  down  the 
outfide,  and  as  the  water  evaporates,  leaves  new  fiiperinduc’d  (hells, 
which  more  and  more  fwell  the  bulk  of  thofe  Iceicles }  and  becaufe  of 
the  great  fupply  from  the  Vault,  of  petrifying  water,  thofe  bodies  grow 
bigger  and  bigger  next  to  the  Vault,  and  taper  or  fharpen  towards  the 
point}  for  the  accefs  from  the  arch  of  the  Vault  being  but  very  flow, and 
confequently  the  water  being  fpread  very  thinly  over  the  furface  of  the 
Iceicle,  the  water  begins  to  fettle  before  it  can  reach  to  the  bottOtti,  of 
corner  end  of  it }.  whence,  if  you  break  one  of  thefe,  you  would  almofl: 
imagine  it  a  flick  of  Wood  petrify1 d,  it  having  fo  pretty  a  refemblance  of 
pith  and  grain,  and  if  you  look  on  the  outfide  ofa  piece,  or  of  one 
whole,  you  would  think  nolefs,  both  from  its  vegetable  roundnefsand 
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tapering  form  5  but  whereas  all  Vegetables  are  obferv’d  to  (hoot  and 
grow  perpendicularly  upwards,  this  does  (hoot  or  propend  direCtly 
downwards. 

By  which  laft  Obfervables,  we  fee  that  there  may  be  a  very  pretty 
body  fhap’d  and  concreeted  by  Mechanical  principles,  without  the  lead: 
fhew  or  probability  of  any  other  feminal  formatrix. 

And  fince  we  find  that  the  great  reafon  of  the  Thanomena  of  this  pret¬ 
ty  petrifMion^  are  to  be  reduc’d  from  the  gravity  of  a  fluid  and  pretty 
volatil  body  impregnated  with  ftony  particles,  why  may  not  the  rhano- 
mena.  of  Ebullition  or  Germination  be  in  part  poffibly  enough  deduc’d 
from  the  levity  of  an  impregnated  liquor,  which  therefore  perpendicu¬ 
larly  attending  by  degrees,  evaporates  and  leaves  the  more  folid  and 
fix’d  parts  behind  in  the  form  of  a  Mulhrom,  which  is  yet  further  diverfi- 
fy’d  and  Ipecificated  by  the  forms  of  the  parts  that  impregnated  the  li¬ 
quor,  and  compofe  or  help  to  conftitute  the  Mulhrom. 

That  the  foremention’d  Figures  of  growing  Salts,  3nd  the  Silver  Tree, 
are  ffom  this  principle,  I  could  very  eafily  manifeft}  but  that  I  have  not 
now  a  convenient  opportunity  of  following  it,  nor  have  I  made  a  luffici- 
ent  number  of  Experiments  and  Obfervations  to  propound,  explicate,and 
prove  lo  ufefull  a  iheory  as  this  of  Mufhroms :  for,  though  the  con¬ 
trary  principle  to  that  of petrify  d  Iceicles  may  be  in  part  a  caufe }  yet 
I  cannot  but  think,  that  there  is  lomewhat  a  more  complicated  caufe, 
though  yet  Mechanical,  and  poffible  to  be  explain’d. 

We  therefore  have  further  to  enquire  of  it,  what  makes  it  to  be  filch  a 
liquor,  and  to  afcend,  whether  the  heat  of  the  Sun  and  Air,  or  whe¬ 
ther  that  of firmentiation  and  putrif aCtion^  or  both  together }  as  alfo  whe¬ 
ther  there  be  not  a  third  or  fourth,  whether  a  Saline  principle  be  not  a 
confiderable  agent  in  this  bufinels  alfo  as  well  as  heat }  whether  aho  a  fixa^. 
lion,  precipitation  or  fettling  of  certain  parts  out  of  the  aerial  Mufbmnr^ 
may  not  be  alfo  a  confiderable  coadjutor  in  the  bufinels.  Since  we  find 
that  many  pretty  beards  or fUri£  of  the  particles  of  Silver  may  be  preci¬ 
pitated  upon  a  piece  of  Brals  put  into  a  folution  of  Silver  very  much  di¬ 
luted  with  fair  water,  which  look  not  unlike  a  kind  of  mould  or  hoar 
upon  that  piece  of  metal ,  and  the  hoar  froft  looks  like  a  kind  of  mould  $ 
and  whether  there  may  not  be  feveral  others  that  do  concurr  to  the  pro¬ 
duction  of  a  Mulhrom,  having  not  yet  had  fufficient  time  to  profecute  ac¬ 
cording  to  my  defires,  I  muft  referr  this  to  a  better  opportunity  of  my 
own,  or  leave  and  recommend  it  to  the  more  diligent  enquiry  and  exa¬ 
mination  of  fiich  as  can  be  matters  both  of  leifure  and  conveniences  for 
filch  an  Enquiry. 

And  in  the  mean  time,  I  muft  conclude,  that  as  far  as  I  have  been  able 
to  look  into  the  nature  of  this  Primary  kind  of  life  and  vegetation,  I  can¬ 
not  find  the  leaft  probable  argument  to  perfwade  me  there  is  any  other 
concurrent  caufe  then  fuch  as  is  purely  Mechanical,  and  that  the  effects 
or  productions  are  as  neceflary  upon  the  concurrence  ofthofe  caufes  as 
that  a  Ship,  when  the  Sails  are  hoift  up,  and  the  Rudder  is  fet  to  fuch  a 
pofition,fhould,when  the  Wind  blows,  be  mov’d  in  fuch  a  way  or  courfe 
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to  that  or  t’other  place ;  Or,  as  that  the  brufcd  Watch,  which  I  men- 
tion  in  the  defcription  of  Mofs,  fhould,  when  thofe  parts  which  hindred 
its  motion  were  fallen  away,  begin  to  move,  but  after  quite  another  man¬ 
ner  then  it  did  before. 

.  •  I  f  ■  J  »  -1.  I  ,V.  .  :  if. 

_  _  • _  J  ■  '  i  .  -S  r  :  .  ;  '} 

'  f  .  r:.i  ■.  •{ 

Oblerv.  XXI.  Of  Mofs,  and  fever  al  other  fmall  vegeHtive  Sub* 
ances. 

r. :  •  •  i  it;:  c*  rf;qT-..  >  .  :r.  /i-.aij;  .’rb:;',  lm  wop;  Hr 

MOfs  is  a  Plant,  that  the  wifeft  of  Rings  thought  neither  unWbithy 
his  fpeculation,  nor  his  Pen,  and  though  amongft  Plants  it  be  in 
bulk  one  of  the  fmalleft,  yet  it  is  not  the  leaft  confiderable :  For,  as  to  its 
fhape,  it  may  compare  for  the  beauty  of  it  with  any  Plant  that  grows, 
and  bears  a  much  bigger  breadth  $  it  has  a  root  almoft  like  a  feedy  Parfl 
nep,  furnifh’d  with  fmall  firings  and  fuckers,  which  are  all  of  them  finely 
branch’d,  like  thofe  of  the  roots  of  much  bigger  Vegetables  5  out  of  this 
fprings  the  ftem  or  body  of  the  Plant,  which  is  fomewliat  guadr angular, 
rather  then  Cylindrical ,  moft  curioufly  fluted  or  ftrung  with  lmall  creafes, 
which  run, for  the  moft  ipart, parallel  the  whole  ftem  5  on  the  fides  of  this 
are  clofe  and  thick  fet,  a  multitude  of  fair,large,well-fhap’d  leaves, fome 
of  them  of  a  rounder,  others  of  a  longer  fhape,  according  as  they  are 
younger  or  older  when  pluck’d  5  as  I  ghefs  by  this,  that  thole  Plants  that 
had  the  ftalks  growing  from  the  top  of  them,  had  their  leaves  of  a  much 
longer  fhape,  all  the  furface  of  each  fide  of  which,  is  curioufly  cover’d 
with  a  multitude  of  little  oblong  tranfparent  bodies,  in  the  manner  as 
you  fee  it  exprefs’d  in  the  leaf  B,  in  the  XIII.  Scheme. 

•  This  Plant,  when  young  and  fpringing  up,-  does  much  referable  a  HouP 
leek,having  thick  leaves, almoft  like  that,  and  feems  to  be  fonfwhat  of  kin 
to  it  in  other  particulars  5  alfo  from  the  top  of  the  leaves,  there  fhoots  out 
a  fmall  white  and  tranfparent  hair,  or  thorn  :  This  ftem,  in  time, come  td 
{hoot  out  into  a  long,roUndand  even  ftalk,  which  by  cutting  tranfverfly,' 
when  dry,  Imanifeftly  found  to  be  a  ftift,  hard,  and  hollow  Cane,  or 
Reed,  without  any  kind  of  knot,  or  ftop,  from  its  bottom,  where  the 
leaves  encotnpafs’d  it,  to  the  top,  on  which  there  grows  a  large  feed  cafe, 
A,  cover’d  with  a  thin,  and  more  whitifh  fkin,  B,  terminated  in  a  long 
thorny  top,  which  at  firft  covers  all  the  Cafe,  and  by  degrees,  as  that 
fwells,  the  fkin  cleaves,  and  at  length  falls  off,  with  its  thorny  top  and  all 
(which  is  a  part  of  it)  and  leaves  the  feed  Cafe  to  ripen,  and  by  degrees, 
to  fhatter  out  its  feed  at  a  place  underneath  this  cap,  B,  which  before 
the  feed  is  ripe,  appears  like  a  flat  barr’d  button,  without  any  hole  in  the 
middle  5  but  as  it  ripens,  the  button  grows  bigger,  and  a  hole  appears  in 
the  middle  of  it,  E,  outofwhieh,  in  all  probability,  the  feed  falls :  For 
as  it  ripens  by  a  provifion  of  Nature,  that  end  of  this  Cafe  turns  down¬ 
ward  after  the  fame  manner  as  the  ears  of  Wheat  aftd  Barley  ufually  do  5 
and  opening  feveral  of  thefe  dry  red  Cafes,  F^  I  found  them  td  be 
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quite  hollow, without  anything  at  all  in  them  5  whereas  when  I  cut  them 
afunder  with  a  (harp  Pen-knife  when  green, 1  found  in  the  middle  of  this 
great  Cafe, another  fmaller  round  Cafe, between  which  two, the  interjiices 
were  fill’d  with  multitudes  of  ftringie  fibres ,  which  feem’d  to  fufpend  the 
leffcr  Cafe  in  the  middle  of  the  other,  which  (as  farr  as  I  was  able  to  dip 
cern)  feem’d  full  of  exceeding  finall  white  feeds,  much  like  the  feed-bagg 
in  the  knop  of  a  Carnation ,  after  the  flowers  have  been  two  or  three 
days,  or  a  week, fallen  off 3  but  this  I  could  not  fo  perfectly  difcern,  and 
therefore  cannot  pofitively  affirm  it. 

After  the  feed  was  fallen  away,  I  found  both  the  Cafe,  Stalk,and  Plant, 
all  grow  red  and  wither,  and  from  other  parts  of  the  root  continually  to 
fpring  new  branches  or  flips,  which  by  degrees  increafed,  and  grew  as 
bigg  as  the  former,  feeded,  ripen  d,  fhatter’d,  and  wither’d. 

I  could  not  find  that  it  obferv’d  any  particular  feafons  for  thefe  feveral 
kinds  of  growth,  but  rather  found  it  to  be  fpringing,  mature,  ripe,  feedy, 
and  wither’d  at  all  times  of  the  year  3  But  I  found  it  mod  to  flourifh  and 
increafe  in  warm  and  moift  weather. 

It  gathers  its  nourifhments,for  the  mod  part,out  of  feme  Lapidefcent ,or 
other  fubftance  corrupted  or  chang’d  from  its  former  texture,  or  fub- 
ftantial  form  3  for  I  have  found  it  to  grow  on  the  rotten  parts  of  Stone, 
of  Bricks,  of  Wood,  of  Bones,  of  Leather,  &c. 

It  oft  grows  on  the  barks  of  feveral  Trees,  fpreading  it  felf,  fometimes 
from  the  ground  upwards,  and  fometimes  from  feme  chink  or  cleft  of 
the  bark  of  the  Tree,  which  has  feme  put  rtf  yd  fubftance  in  it  3  but  this 
feems  of  a  diftinft  kind  from  that  which  I  obferv'd  to  grow  on  putrifyd 
inanimate  bodies,  and  rotten  earth. 

There  are  alfo  great  varieties  of  other  kinds  of  Mofles,  which  grow  on 
Trees,  and  feveral  other  Plants,  of  which  I  (hall  here  make  no  mention, 
nor  of  the  Mofs  growing  on  the  fkull  of  a  dead  man,  which  much  re- 
femblcs  that  of  Trees. 

Whether  this  Plant  does  fometimes  originally  fpring  or  rife  out  of  cor- 
ruption,without  any  difleminated  feed,  I  have  not  yet  made  trials  enough 
to  be  very  much,  either  pofitive  or  negative  3  for  as  it  feems  very  hard  to 
conceive  how  the  feed  fhould  be  generally  difpers’d  into  all  parts  where 
there  is  a  corruption!  begun,  unlefs  we  may  rationally  fuppofe,  that  this 
feed  being  fo  exceeding  lmall,and  confequently  exceeding  light, is  there¬ 
by  taken  up,  and  carried  to  and  fro  in  the  Air  into  every  place,aod  by  ' 
the  falling  drops  of  rain  is  wafh’d  down  out  of  it,  and  fo  difpers’d  into  all 
places,  and  there  onely  takes  root  and  propagates,  where  it  finds  a  con¬ 
venient  foil  or  matrix  for  it  to  thrive  in  3  lb  if  we  will  have  it  to  proceed 
from  corruption,  it  is  not  left  difficult  to  conceive, 

Firft,  how  the  corruption  of  any  Vegetable,  much  lefs  of  any  Stone  or 
Brick,  fhould  be  the  Parent  of  fo  curioufly  figur’d,  and  fo  perfect  a 
Plant  as  this  is.  But  here  indeed,  I  cannot  but  add,  that  it  feems  rather  to 
be  a  product  of  the  Rain  in  thofe  bodies  where  it  is  flay’d,  then  of  the 
very  bodies  themfelves,  fince  I  have  found  it  growing  on  Marble,  and 
Flint  5  but  always  the  Microjcope^  if  not  the  naked  eye,  would  difcoyer 
fome  little  hole  of  Dirt  in  which  it  was  rooted.  Next, 
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Next, how  the  corruption  of each  ofthofe  exceedingly  differing  bodies 
fhould  all  cOnfpire  to  the  production  of  the  fame  Plant, that  is, that  Stones, 
Bricks,  Wood,  or  vegetable  fubftances,  and  Bones,  Leather,  Horns,  or 
animate  fubftances,  unlefs  we  may  with  fomr  plauiibJcnefs  fay,  that  Air 
and  Water  are  the  coadjutors,  or  menJlrunm^n^W  kinds  oipuMfa&ion s 
and  that  thereby  the  bodies  (though  whil’ft  they  retain’d  their  fubftan- 
tial  formsjwere  ofexdceeing  differing  natures, yet)fince  they  are  djftolv’d 
and  mixt  into  another,  they  may  be  very  Homogeneous^  they  being  almoft 
refolv  d  again  into  Air,  Water, and  Earth, retaining, perhaps,  one  part  of 
their  vegetative  faculty  yet  entire,  which  meeting  with  congruous  a f- 
fiftants,  fuch  as  the  heat  of  the  Air,  and  the  fluidity  of  the  Water,  and 
fuch  like  coadjutors  and  conveniences,  acquires  a  certain  vegetation  for 
a  time,  wholly  differing  perhaps  from  that  kind  of  vegetation  it  had 
before. 

To  explain  my  meaning  a  little  better  by  a  grofs  Similitude  * 

Suppofe  a  curious  piece  of  Clock-work,  that  had  had  feveral  motions 
and  contrivances  in  it,  which,  when  in  order,  would  all  have  mov’d  in 
their  defign’d  methods  and  Periods.  We  will  further  fuppofe,  by  fome 
means,  that  this  Clock  comes  to  be  broken,  brufed,  or  otherwife  difbr- 
dered,  fo  that  feveral  parts  of  it  being  diflocated,  are  impeded,  and  fo 
ftand  ft  ill,  and  not  onely  hinder  its  own  progreffive  motion,  and  produce 
not  the  efFeft  which  they  were  defign’d  for,  but  becaufe  the  other  parts 
alfo  have  a  dependence  upon  them,  put  a  ftop  to  their  motion  likewife  5 
and  fo  the  whole  Inftrument  becomes  unferviceable,,  and  not  fit  for  any 
ufe.  This  Inftrument  afterwards,  by  fbme  fhaking  and  tumbling,  and 
throwing  up  and  down,  comes  to  have  feveral  of  its  parts  fhaken  out,  and 
feveral  of  its  curious  motions,  and  contrivances,  and  particles  all  fallen 
afunder  5  here  a  Pin  falls  out,  and  there  a  Pillar,  and  here  a  Wheel,  and 
there  a  Hammer,  and  a  Spring,  and  the  like,  and  among  the  reft,  away 
falls  thofe  parts  alfo  which  were  brufed  and  diforder’d,  and  had  all  this 
while  impeded  the  motion  of  all  the  reft,  hereupon  feveral  ofthofe  other 
motions  that  yet  remain,  whofe  fprings  were  not  quite  run  down,  being 
now  at  liberty,  begin  each  of  them  to  move,thus  or  thus,  but  quite  after 
another  method  then  before,  there  being  many  regulating  parts  and  the 
like/allen  away  and  loft.  Upon  this,  the  Owner,  who  chances  to  hear 
and  obfervefome  of  thefe  effetts,  being  ignorant  of  the  Watch-makers 
Art,  wonders  what  is  betid  his  Clock,  and  prefently  imagines  that 
fome  Artift  has  been  at  work,  and  has  fet  his  Clock  in  order,  and  made  a 
new  kind  of  Inftrument  of  it,  but  upon  examining  circumftances,he  finds 
there  was  no  fuch  matter,  but  that  the  cafual  flipping  out  of  a  Pin  had 
made  feveral  parts  of  his  Clock  fall  to  pieces,  and  that  thereby  the  ob~ 
ftacle  that  all  this  while  hindred  his  Clock,  together  with  other  ufefull 
parts  were  fallen  out,  and  fo  his  Clock  was  fet  at  liberty.  And  upon 
winding  up  thofe  fprings  again  when  run  down,  he  finds  his  Clock  to  go, 
but  quite  after  another  manner  then  it  was  wont  heretofore. 

And  thus  may  it  be  perhaps  in  the  bufinefs  of  Mofe  and  Mould,  and 
Mufhroms,  and  feveral  other  fpontancous  kinds  of  vegetations,  which 
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may  be  caus’d  by  a  vegetative  principle,  which  was  a  coadjutor  to  the 
life  ,  and  growth  of  the  greater  Vegetable,  and  was  by  the  deftroying 
of  the  life  of  it  ftopt  and  impeded  in  performing  its  office  5  but  after¬ 
wards,  upon  a  further  corruption  of  feveral  parts  that  had  all  the  while 
impeded  it,  the  heat  of  the  Sun  winding  up,  as  it  were,  the  fpring,  fets  it 
again  into  a  vegetative  motion,  and  this  being  fingle,and  not  at  all  regu¬ 
lated  as  it  was  before(when  a  part  of  that  greater  machine  the  priftine  ve¬ 
getable)^  mov’d  after  quite  a  differing  manner.and  produces  effeds  very 
differing  from  thofe  it  did  before. 

But  this  I  propound  onely  as  a  conjecture,  not  that  I  am  more  enclin’d 
to  this  Hypothecs  then  the  feminal,  which  upon  good  reafon  1  ghefs  to  be 
Mechanical  alfo,  as  I  may  elfewhere  more  fully  fhew :  But  becaufe  I  may, 
by  this, hint  a  poffible  way  how  this  appearance  may  be  folv'd  5  fuppofing 
we  fhould  be  driven  to  confefs  from  certain  Experiments  and  Obfervati- 
ons  made,  that  fuch  or  fuch  Vegetables  were  produc’d  out  of  the  cor¬ 
ruption  of  another,  without  any  concurrent  feminal  principle  (as  I  have 
given  fome  reafon  to  fuppofe,  in  the  defcription  of  a  Microfcopical  Mufh- 
rome)  without  derogating  at  all  from  the  infinite  wifdom  of  the  Creator. 
For  this  accidental  produdion.  as  I  may  call  it,  does  manifeft  as  much,  if 
not  very  much  more,  of  the  excellency  of  his  contrivance  as  any  thing  in 
the  more  perfed  vegetative  bodies  of  the  world,  even  as  the  accidental 
motion  of  the  Automaton  does  make  the  owner  fee,  that  there  was  much 
more  contrivance  in  it  then  at  firft  he  imagin’d.  But  of  this  I  have  added 
more  in  the  defcription  of  Mould,and  the  Vegetables  on  Rofe  leaves,dv. 
thofe  being  much  more  likely  to  have  their  original  from  fuch  a  caufe 
then  this  which  I  have  here  defcribed,  in  the  13.  Scheme ,  which  indeed  I 
cannot  conceive  otherwife  of,  then  as  of  a  moft  perfed  Vegetable,  want-- 
ing  nothing  of  the  perfedions  of  the  moft  confpicuous  and  vafteft  Vege¬ 
tables  of  the  world,  and  to  be  of  a  rank  fo  high,  as  that  it  may  very 
properly  be  reckon’d  with  the  tall  Cedar  of  Lebanon ,  as  that  Kingly 
Botanift  has  done. 

We  know  there  may  be  as  much  curiofity  of  contrivance,  and  excel¬ 
lency  of  form  in  a  very  ftnall  Pocket-clock,  that  takes  not  up  an  Inch 
fquare  of  room,as  there  may  be  in  a  Church-clcck  that  fills  a  whole  room  5 
And  I  know  not  whether  all  the  contrivances  and  Mechanifms  requifite 
to  a  perfed  Vegetable,  may  not  be  crowded  into  an  exceedingly  left 
room  then  this  of  Moft,  as  I  have  heard  of  a  ftriking  Watch  fo  fmall, 
that  it  ferv’d  for  a  Pendant  in  a  Ladies  ear  5  and  I  have  already  given 
;ou  the  defcription  of  a  Plant  growing  on  Rofe  leaves,  that  is  abundant- 
_y  fmaller  then  Moft,  infomuch,  that  neer  1000.  of  them  would  hardly 
make  the  bigneft  of  one  fingle  Plant  of  Moft.  And  by  comparing  the 
bulk  of  Mofs,  with  the  bulk  of  the  biggeft  kind  of  Vegetable  we  meet 
with  in  Story  (of  which  kind  we  find  in  fome  hotter  climates,  a sGuiner, 
and  Brajile ,  the  ftock  or  body  of  fome  Trees  to  be  twenty  foot  in  Dia¬ 
meter,  whereas  the  body  or  ftem  of  Moft,  for  the  moft  part,  is  not  above 
one  fixtieth  part  of  an  Inch)  we  fhall  find  that  the  bulk  of  the .  one 
will  exceed  the  bulk  of  the  other,  no  left  then  2985984  Millions, 
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or  29859840000Q0,  and  fuppofing  the  produfrion  on  a  Rofe  leaf  to  be 
aPknt,  we  (hall  have  of  thofe  Indian  Plants  to  exceed  a  produ&ion  of 
the  lame  Vegetable  .kingdom  nolek  then  iqqo  times  the  former  number* 
!°  FOdigioufly  various  are  the  works  of  the  Creator, and  fo  Al  Mu&cient 
ts  he  to  perform  what  to  man  would  feem  unpoflible,  they  being  both 
alike  ea  fie  to  him,  even  as  one  day,  and  a  thoufend  years  are  to  him  as 
one  and  the  fame  time. 

I  have  taken  notice  of  fuch  an  infinite  variety  of  thofe  foaller  kinds  of 
vegetations,  that  fhould  I  have  deferihed  every  one  of  them, they  would 
almoft  have  fill  d  a  Volume, and  prov  d  bigg  enough  to  have  madea  new 
Herbal,  fueh  multitudes  are  there  to  be  found  in  moift  hot  weather J 
Specially  in  the  Summer  time,  on  all  kind  of  putrifying  fubftances,  which 
whether  they  do  more  properly  belong  to  the  CUjfis  ofmjhroms,  or 
Moulds,  or  Mojjes,  I  lhall  not  now  difpute,  there  being  forae  that  feem 
more  properly  of  one  kind  others  of  another,  their  colours  and 
magnitudes  being  as  much  differing  as  their  Figures  and  fubftances 

Nay,  I  have  obfervd,that  p«ttin|  fair  Water  (whether  Raider  or 
Pump- water,  or  Miy-dem,  or  Snow-water,  it  was  almoft  all  one)  ihav® 
often  obferv  d,  I  fay,  that  this  Water  would,  with  a  little  ftanding  tarnifb 
and  cover  all  about  the  fides  of  the  Olafs  that  lay  under  water  with  a 
lovely  green  5  but  though  I  have  often  endeavour’d  to  difeover  with  mv 
Micr&jcope  whether  this  green  were  like  Mofs.or  long  ftriped  Sea-weed 
or  any  other  peculiar  form,  yet  fo  ill  and  imperfeft  are  our  MerofcotieL 

that  I  could  not  certainly  diferiminate  any.  f 

Growing  Trees  alfo,  and  any  kinds  of  Woods,  Stones,  Bonesj  <3rc  that 
have  been  long  expos'd  to  the  Airand  Rain,  will  be  all  over  cover’d  with 
a  greemih  fcurff, which  will  very  much  foul  and  green  any  kind  of  cloaths 
that  are  rubb  d  againft  it  3  viewing  this,  I  could  not  certainly  perceive 
m  many  parts  of  it  any  determinate  form, though  in  many!  could  perceive 

*  Bed  ,aVwere, of  y°ung  Mo^  hut  ^  other  parts  it  look’d  almoft  like 
green  bufbes,and  very  confus  d,but  always  of  what  ever  irregular  Figures 
the  parts  appear  d  of  they  were  always  green,  and  feem’d  to  be  either 
feme  Vegetable,  or  to  have  feme  vegetating  principle. 
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Obferv.  XXII.  Of  common  Sponges,  and fever  at  other  Spongie 
fibrous  bodies* 

.  <  ,  *  " !  '< 

A  Sponge  is  commonly  reckon’d  among  the  Zoopfyts,  or  Plant  Ani¬ 
mals  3  and  the  texture  of  it,which  the  -ZMicroJcope  difcoVers,  feems  to 
confirm  it  3  for  it  is  of  a  form  whereofl  never  obferv  d  any  other  Vege¬ 
table,  and  indeed, it  feems  hnpolEble  that  any  fhould  be  of  it,  for  it  con¬ 
fix  of  an  infinite  number  of  fiflall  fhort  fires,  or  nervous  parts,  much  of 
the  feme  bignefs,  curioufly  jointed  or  contex’d  together  in  the  form 
of  a  Net,  as  is  more  plainly  roanifeft  by  the  little  Draught  which  I  have 

added 
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tided  in  the  third  Figure  of  the  I X.  Scheme,  of  a  piece  of  it,  which  you 
nav  perceive  reprefents  a  confus’d  heap  of  the  fibrous  parts  cunouily 
ointed  and  implicated.  The  joints  are,  for  the  moft  part  where  three 
ibres  onely  meet/or  l  have  very  feldom  met  with  any  that  had  four. 

Atthefe  joints  there  is  no  one  of  the  three  that  feems  to  be  theftock 
whereon  the  other  grow,  but  each  of  th t  fibres  are,  for  the  moft  part,  of 
an  equal  bignefs,  and  feemeach  of  them  to  have  an  equal  fhare  in  the 
ioint  *  the  fibres  are  all  of  them  much  about  the  fame  bigneis,  notlmaller 
towards  the  top  of  the  Sponge,  and  bigger  neerer  the  bottom  or  root,  as 
is  ufuall  in  Plants,  the  length  of  each  between  the  joints,  is  very  irregu¬ 
lar  and  different  5  the  diftancc  between  fome  two  joints,  being  ten  or 

twelve  times  more  then  between  fome  others. 

Nor  are  the  joints  regular,  and  of  an  equitnagonal  Figure ,  but  for  the 
moft  part,  the  three  fibres  fb  meet,  that  they  compofe  three  angles  Very 

differing  all  of  them  from  one  another. 

The  mefhes  likewife,  and  holes  of  this  reticulated  body,  are  not  left 
various  and  irregular:  fome  bilateral,  others  trilateral ,and quadrilateral 
Figures;  nay,  I  have  obferv’d  fome  mefhestohave.5, 6, 7,8,  or  9.  fides, 
and  fome  to  have  onely  one,  fo  exceeding  various  is  the  Lujus  FSatnra  m 

th  As  to^the  outward  appearance  of  this  Vegetative  body,  they  are  fo 
ufuall  every  where,  that  I  need  not  defcribe  them,  confifting  of  a  foft 
and  porous  fubftance,  reprefenting  a  Lock,  fometimes  a  fleece  of  Wooll  5 
but  it  has  befides  thefe  fmall  microfcopcal  pores  which  lie  between  the 
fibres ,  a  multitude  of  round  pores  or  holes,  which,  from  the  top  of  it, 
pierce  into  the  body,  and  fometimes  go  quite  through  to  the  bottom.  # 

I  have  obferv’d  many  of  thefe  Sponges,  to  have  included  likewife  in 
the  midft  of  their  fibrous  contextures,  pretty  large  friable  ftones,  which 
muft  either  have  been  inclos’d  whil’ft  this  Vegetable  was  in  formation^ 
generated  in  thofe  places  after  it  was  perfectly  (hap  d.  The  later  of  which 
feems  the  more  improbable,  becaufe  I  did  not  find  that  any  of  thefe  ftony 
fubftances  were  perforated  with  the  fibres  of  the  Sponge. 

I  have  never  feen  nor  been  enform’d  of  the  true  manner  of  the  grow¬ 
ing  of  Sponges  on  the  Rocfowhether  they  are  found  to  mcreafe  from  little 
to  great^ike  Vegetables, that  is,  part  after  part,  or  like  Animals,  all  parts 
equally  growing  together  j  or  whether  they  be  matrices  or  feed-baggs  of 
any  kind  of  Fifties,  or  fome  kind  ofwatry  Infed  *  or  whether  th^y  are  at 
any  times  more  fpft  and  tender,  or  of  another  nature  and  texture  which 
things,  if  I  knewftl  ftiould  much  defire  to  be  informed  of:  but  from  a 
curfory  view  that  I  atfirft  made  with  my  Microfc  ope,  and  fome  other 
trials,/ fiippofed  it  to  be  fome  Animal  fubftance  caft  out,  andfaftned  up¬ 
on  the  Rocks  in  the  form  of  a  froth,  or  congeries  of  bubbles,  like  that 
which  I  have  often  obferv’d  on  Rofemary,  and  other  Plants  (wherein 
is  included  a  little  Infeft)  that  all  the  little  films  which  divide  thefe 
bubbles  one  from  another, did  prefently,almoft  after  the  fubftance  began 
to  grow  a  little  harder ,break,and  leave  onely  the  thread  behind,  which 
might  be,  as  ’twere,  the  angle  or  thread  between  the  bubbles,  that  the 
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^  •  p  •  >|P  |  *  -  *  ^  Sponges  were  made  by  the  eru- 

P  rn  k  ^.  f  ",C  d  H':,"r”ri  fubft-'"lce  (whether  air  or  feme 
other  body  for ■mny  other  fluid  bodies  will  do  the  fame  thing)  wh'mh 

breaking  out  of  the  letter,  were  colle&ed  into  Very  large  bubbles,  and 

fo  might  make  their  way  out  of  the  Sponge,  and  in  theh  pallage  might 

^Cr?r,r°KM  C3Tyf  and  we,  e  ^rg^might  carry  up  with  it  thef“ 
•a  lenc  oUb.bcS’  Mhlch  may  bc  Pcrcelv>d  at  the  outfide  of  the  Sponge  if 
it  be  fir! :  throughly  wetted,  and  fuffefd  to  plump  it  felf  into  itsnafural 

form  or  be  then  wrung  diy,  andfufier’d  to  expand  it  felf  again,  which  it 

mf^fhad°  W,hl‘ftmoift:  fo(  when  it  has  thus  plump'd  it  felfinto  its 
natural  fhape  and  dimenfions,  tis  ob  vious  enough  that  the  mouths  of  the 
larger  holes  have  a  kind  of  lip  or  rifing  round  about  them,  but  the  other 
fmaller  pores  have  little  or  none.  It  may  further  be  found,  that  each  of 
thele  great  pores  has  many  other  fmall  pores  below,  that  are  united  unto 
It,  and  help  to  conflitute  it,  almoft  like  lo  many  rivulets  or  (mall  firearm 
that  contribute  to  the  maintenance  of  a  large  River.  Nor  from  this 
HyM,  would  it  have  been  difficult  to  explicate,  how  thofe  little 
branches  of  Coral,  fmal  Sices,  shells ,  and  the  like,  come  to  be  included 
by  thefe  frothy  bodies :  But  this  inded  was  but  a  conjecture  ;  and  upon 
a  more  accurate  enquiry  into  the  form  of  it  with  the  Microfcope,  it  feems 
not  to  be  the  true  ongme  of  them ;  for  whereas  Sponges  have  oneiv 
three  arms  which  join  together  at  each  knot,  if  they  had  been  generated 
from  bubbles  they  rauft  have  had  four. 

But  that  they  are  Animal  Subffances,  the  Chymical  examination  of 
themleems  to  mannefr,  they  affording  a  volatil  Salt  and  fpirit,l ike  Harts- 
Horn,  as  does  alfo  their  great  ftrength  and  toughneli,  and  their  fmell 
when  burn  d  in  the  Fire  or  a  Candle,  which  has  a  kind  of  flefhy  lent  not 
much  unlike  to  hair.  And  having  fince  examin'd  feveral  Authors  con¬ 
cerning  them,among  others,I  find  this  account  given  by  BeUonius ,  in  the 
X I.  Chap,  of  his  2d  Book,  De  Aquatilibits.  Spongi a  recent  es ,  fays  he,  a fccis 
longe  diverfefcopulis  aqua  marine  ad  duos  vel  tres  cubitos,nonhunquam  qua- 
tner  tantnm  digit  os  immerfs,  ut  fungi  arbor  ibns  adherent,  for  dido  quodani 
fncco  ant  tn ucofapotiusfanie  ref  art  a, ufqne  adebf itidaait  vel  e  Minus  naufeani 
excitet,  continetur  autem  iis  cavernis ,  qnas  inanesin  fccis  &  lotis  Spongiis 
cernimus  :  Tutris pulmonis  tnodo  nigra  conficiuntur,  verum  qua  in  fublimi 
aquee  nafcnntnr  mnlto  magis  opaca  nigredine  fuffujiefunt.  Vivere  qnidem 
Spongi  as  adharendo  Ariflotelcs  cenjet :  abfulute  vero  mini  me  :  fenfumque 
aliquem  habere ,  vel  eo  argumento  ( '  inquit )  credantur .  quod  dfficilhme  ab* 
frahantur,nif  clanculum  agatur:Atq%,  ad  avulferis  accejjum  itacontrahantur $ 
ut  eas  evellere  difficile  fit,  qUod  idem  etiamfaciunt  quoties  flatus  tempefia- 
ttfque  urgent.  Puto  autemillis  fuccum  fordidum  quern  fnpra  [diximus  car* 
ms  loco  h  natura  attributum  fuijje  :  atque  meatibus  latioribus  tan * 
quam  inteflinis  aut  inter  aneis  utu  Cater  urn  pars  ea  qua  Spongi  a  cautibus 
adhxrent  efi  tanquam  folii  petiolus ,  a  quo  veluti  collum  quoddam  gracile  in-> 
cipit:  quod  deinde  in  latitudinem  difufum  capitis  globum  facit.  Recentibus 
nihil  eft  fflulojum,  haft  ant  que  tanquam  radicibus.  Superne  omnes  propemo* 
dum  meatus  c  oner  eti  latent  :  inf  erne  verb  quaterni  aut  quini  patent, per  quos 

V  eas 
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^  fmere  exiftimamns.  From  which  Defcription,  they  feem  to  be  a  kind 
of  Plant-Animal  that  adheres  to  a  Rock,andthefefmall/W  or  threads 
which  we  have  defcribed,  feem  to  have  been  the  Veflels  wh,ch(  us  very 
orobaMe)  were  very  much  bigger  whil’ft  the  Mcfua  were  fill  d  (as 
he  affirms!  with  a  mucous, pulpy  or  flelhy  fubftance  5  but  upon  the  dry.ng 

Were  (hrunk  into  the  bignefs  they  now  appear.  ,  * 

The  texture  of  it  is  fuch,  that  I  have  not  yet  met  with  any  other  body 

in  the  world  that  has  the  like,  but  onely  one  of  a  larger  fo“°fSpoiige 
f  which  is  preferv’d  in  the  Mnfeum  Herveamm  belonging  to  the  moft 
Illuftrious  and  mod:  learned  Society  of  the  Tkyfmans  of  which  is 

ofahorney,  or  rather  of  a  petrify  d  fubftance.  And  of  this  indeed,  the 
texture  and  make  is  exactly  the  fame  with  common  Sponges,  but  onely 

that  both  the  holes  and  the/W,  or  texture  of  it  is  \  ““ht 

bi^jyer  for  fome  of  the  holes  were  above  an  Inch  and  hall  overhand  the 

Bra  and  texture  of  it  was  bigg  enough  to  be  dtftmgu.ffied  eafily  with 
ones  eye,  but  confpicuoufly  with  an  ordinary  CmgeMicreJife.  Anclthefe 
bdeed  feemd  to  have  been  the  habitation  of  fome  Animal  5  and  ex- 
T^Z’r  TriftotU  I  find  a  very  confonant  account  hereunto,  namely,  that 
hehadCw^  ccnahi  lM^Animal,  call’d  Twoth'ra  like  a  Spider,  to 
be  bred  in  thofe  caverns  of  a  Sponge, from  within  which,by  opening  and 
clofing  thofe  holes,  he  infnares  and  catches  the  ^ 

ther  place  he  fays,  That’tisvery  poitfidently  repoi  ted,  there  we^ 
tain  Moths  or  Worms  that  refide  in  the  cavities  ot  a  Sponge, and  are  there 
nourilhed :  Notwithftanding  all  which  Hiftor.es, 1  think  ,t  well  worth  the 
enquiring  into  the  Hiftory  and  nature  of  a  Sponge,  it  feem.ng  to  prom.fe 
information  of  the  Veflels  in  Animal  fubftances,  which  (by  reafon 
of  thefolidityof  theinterferted  flelhthat  is  not  eafily  regard  without 
deftroying  alfo  thofe  interfpers’d  Veflels)  are  hitherto  undifeover d , 
whereas  here  in  a  Sponge, the  rtremtyma,*  feems,is  but  a  kind  of  mucous 

cellv  which  is  very  eafily  and  clcerly  waftid  away.  .  . 

8  The  reafon  that  makes  me  imagine,  that  there  may  probably  be  fome 

fueh  texture  in  Animal  fubftances,  is,  that  examining  the  texture  of  the 
filaments  of  tannd  Leather,  I  find  it  to  be  much  of  the  fame,  nature  and 
ftrength  of  a  Sponge  5  and  with  my  Murofcope,  I  have  obfeiv  d  many  ^1 
ioifttLnd  knobs,  a's  I  have  defcribed  in  Sponges,  the/i>m  alio -m  the  hol¬ 
low  of  feveral  forts  of  Bones,  after  the  Marrow  has  beenremov  d5 1  have 
found  fomewhat  to  referable  this  texture,  though-,  I  co»fe&  1  never  yet 
'  found  any  texture  exactly  the  fame,  nor  any  for  cunoftty  comparable 

t0  The  filaments  of  it  are  much  fmaller  the  n  thofe  opilk3  andthroi# 
the  Jllicrofiope  appear  very  neer  as  tranfparei^  nay,  fome  pett*  9*  ttiem 

I  have  obferv’d  much  more.  x  ,  r  '  S'  .  • 

Having  examin’d  alfo  feveral  kinds  of  Mufhroms,  Ifinde  their  texture 

to  be  fomewhat  of  this  kind,  that  is,  .ocon.il.  of  an.ufmdccompa.tyof 

finall filaments,  every  way  contex  d and 

kind  of  cloth,  and  more  particularly,  examininga  piece  ofTouch-wood 
(which  is  a  kind  of  ftm-lm,  or  Muflirom,  growing  here  w  Englaxdxtto, 
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on  feveral  forts  of  Trees,  fuch  as  Elders,  Maples,  Willows,  and  is 
commonly  (fail’d  by  the  name  of  Spunk},  but  that  we  meet  with  to  be 
lold  in  Shops,  is  brought  from  beyond  Seas)  I  found  it  to  be  made  of  an 
exceeding  delicate  texture:  For  the  fiibfhuice.of  it  feels,  and  looks  to 
the  naked  eye, and  may  be  ftretch  d  any  way, exa&ly  like  a  very  line  piece 
of  Chamois  Leather,  orwafh’d  Leather,  but  it  is  of  fomewhat  a  browner 
hew,  and  nothing  neer  fo  ftrong ,  but  examining-  it.  with  my  Microfcope , 
I  found  it  of  fomewhat  another  make  then  any  kind  of  Leather  y  for 
whereas  both  chamois,  and  all  other  kinds  of  Leather  I  have  yet  view’d,1 
confift  of  an  infinite  company  of  filaments,  fomewhat  like  bufhes  inter¬ 
woven  one  within  another,  that  is, of  bigger  parts  or  {ferns,  as  it  were,  and 
fmaller  branchings  that  grow  out  of  them  5  or  like  a  heap  of  Ropes  ends, 
where  each  of  the  larger  Ropes  bv  degree^  feetp  tafplit  or  untwjft,  into 
many  fmaller  Cords,  and  each  of  fhofe  Cords  into  fmaller  Lifics,  and 
thole  Lines  into  Threads,  <&c.  and  thefe  ftrangely  intangled,  or  inter¬ 
woven  one  within  another  :  The  texture  of  this  Touch-wood  feems 
more  like  that  of  a  Lock  or  a  Fleece  of  Wool,  for  it  confifts  of  an  infinite 
number  of  fmall  filaments,  all  of  them,  asfarr  as  I  could  perceive,  of  the 
fame  bignefs  like  thole  of  a  Sponge,  but  that  the  filament!  of  this  were 
not  a  twentieth  part  of  the  bignefs  of  thole  of  a  Sponge  5  and  I  Could  not 
lo  plainly  perceive  their  joints,  or  their  manner  of  interweaving,  though, 
asfarr  as  I  was  able  to  difcern  with  that  Microfcope  I  had,  I  fuppofeitto 
have  fomekind  ofrefemblance,  but  the  joints  are  nothing  neer  fo  thick, 
nor  without  much  trouble  vifible. 

i  The  filaments  I  could  plainly  enough  perceive  to  be  even,round,cylin- 
drical,tranfparent  bodies,and  to  crofs  each  other  every  way,  that  is,  there 
were  not  more  feem’d  to  lie  horizontally  then  perpendicularly  and  thwart¬ 
way,  fo  that  it  is  fomewhat  difficult  to  conceive  how  they  fhould  grow 
in  that  manner.  By  tearing  off  a  finall  piece  of  it,  and  looking  on  the 
ragged  edge,  I  could  among  feveral  ofthof e  fibres  perceive  fmall  joints, 
that  is,  one  of  thofe  hairs  fplit  into  two,  each  of  the  fame  bignefs  with  the 
other  out  of  which  they  feem’d  to  grow,  but  having  not  lately  had  an 
opportunity  of  examining  their  manner  of  growth,  I  Cannot  pofitively  af¬ 
firm  any  thing  of  them. 

But  to  proceed.  The  fwelling  of  Sponges  upon  wetting,  and  the  rifing 
of  the  Water  in  it  above  the  furface  of  the  Water  that  it  touches,  are 
both  from  the  fame  caufe,  of  which  an  account  is  already  given  in  the 
fixth  Obfervation. 

The  fiibftance  of  them  indeed,  has  fo  many  excellent  properties,fcafce 
to  be  met  with  in  any  other  body  in  the  world,  that  I  have  often  won¬ 
dered  that  fo  little  ufo  is  made  of  it,  and  thofe  onely  vile  and  fordid  $ 
certainly,  if  it  were  well  confider’d,  it  would  afford  much  greater  con- 
veniencies. 

That  ufe  which  the  Divers  are  laid  to  make  of  it,  feems,  if  true, 
very  ftrange,  but  having  made  trial  of  it  my  felf,  by  dipping  a  fmall  piece 
of  it  in  very  good  Sallet-oyl,and  putting  it  in  my  mouth, and  then  keep¬ 
ing  my  mouth  and  nofe  under  water,I  could  not  find  any  fuch  thing  3  for  I 

V  2  was 
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was  as  foonoutof  breath,as  if  I  had  had  no  Sponge, nor  could  I  fetch  my 
breath  without  taking  in  water  at  my  mouth  5  but  I  am  very  apt  to 
think,  that  were  there  a  contrivance  whereby  the  expir’d  air  might  be 
forc’d  to  pafs  through  a  wet  or  oyly  Sponge  before  it  were  again  infpir’d, 
it  might  much  cleanfe,  and  ftrain  away  from  the  Air  divers  fuliginous 
and  other  noifome  fleams,  and  the  dipping  of  it  in  certain  liquors  might, 
perhaps,  fo  renew  that  property  in  the  Air  which  it  lofes  in  the  Lungs, by 
being  breath’d,  that  one  fquarefoot  of  Air  might  lafta  man  for  refpirati- 
on  much  longer,  perhaps, then  ten  will  now  ferve  him  of  common  Air. 


Obferv.  XXIII.  Of  the  curious  texture  of  Sea- weeds. 

FOr  curiofity  and  beauty,  I  have  not  among  all  the  Plants  or  Vege- 
tables  I  have  yetobferv’d,feen  any  one  comparable  to  this  Sea-weed 
I  have  here  deferib’d,  of  which  I  am  able  to  fay  very  little  more  then  what 
is  reprefented  by  the  fecond  Figure  of  the  ninth  Scheme :  Namely,  that 
it  is  a  Plant  which  grows  upon  the  Rocks  under  the  water,  and  increafes 
and  fpreads  it  felf  into  a  great  tuft,  which  is  not  onely  handfomely 
branch’d  into  feveral  leaves,  but  the  whole  furface  of  the  Plant  is  cover’d 
over  with  a  moft  curious  kind  of  carv’d  work,  which  confifls  of  a  tex¬ 
ture  much  refembling  a  Honey-comb  5  for  the  whole  furface  on  both  fides 
is  cover’d  over  with  a  multitude  of  very  fmall  holes, being  no  bigger  then 
fo  many  holes  made  with  the  point  of  a  fmall  Pinn,  and  rang’d  in  the 
neatefl  and  mofl  delicate  order  imaginable,  they  being  plac’d  in  the  man¬ 
ner  of  a  Quincunx^  or  very  much  like  the  rows  of  the  eyes  of  a  Fly,  the 
rows  or  orders  being  very  regular,  which  way  foever  they  are  obferv’d : 
what  the  texture  was,  as  it  appear’d  through  a  pretty  bigg  Magnifying 
Microfeepe9  I  have  here  adjoin’d  in  the  firfl  Figure  of  the  14.  Scheme . 
which  round  Area  A  B  C  D  reprefents  a  part  of  the  furface  about  one 
eighth  part  of  an  Inch  in  Diameter :  Thofe  little  holes,  which  to  the  eye 
look’d  round,  like  fo  many  little  fpots,  here  appear’d  very  regularly 
fhap'd  holes,  reprefenting  almofl  the  fhape  of  the  foie  of  a  round  toed 
fhoe,  the  hinder  part  of  which,  is,  as  it  were,  trod  on  or  cover’d  by  the 
toe  of  that  next  below  itjthefe  holes  feem’d  wall’d  about  with  a  very  thin 
and  tranfparent  fubflance,  looking  of  a  pale  flraw-colour  5  from  the  edge 
of  which,  againfl  the  middle  of  each  hole,  were  fprouted  out  four  fmall 
tranfparent  ftraw-colour’d  Thorns,  which  feem’d  to  protect  and  cover 
thofe  cavities,  from  either  fide  two  $  neer  the  root  of  this  Plant,  were 
fprouted  out  feveral  fmall  branches  of  a  kind  of  baflard  Coralline ,  curi- 
oufly  branch’d,  though  fmall. 

And  to  confirm  this,  having  lately  the  opportunity  of  viewing  the 
large  Plant  (if  I  may  fo  call  it)  of  a  Sponge  petrify  d,  of  which  I  made 
mention  in  the  lafl  Obfervation,  I  found,  that  each  of  the  Branches  or 
Figures  of  it,  did,  by  the  range  of  its  pores,  exhibit  juft  fuch  a  texture, 
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the  rows  of  pores  eroding  one  another,  much  after  the  manner  as  the 
rows  of  eyes  do  which  are  deicrib’d  in  the  26. Scheme  ;  Coralline  alio,  and 
feveral  forts  of  white  Coral ,  I  have  with  a  Alicrofcope  obferv’d  very  cu- 
rioufly  fhap’d.  And  I  doubt  not,  but  that  he  that  (hall  obforve  thefo 
feveral  kinds  of  Plants  that  grow  upon  Fvocks,  which  the  Sea  fonie- 
times  overflows,  and  thofe  heaps  of  others  which  are  vomited  out  of  it  up¬ 
on  the  fhore,  may  find  multitudes  of  little  Plants,  and  other  bodies, which 
like  this  will  aftord  very  beautiful!  objeiffs  for  the  Microfcdpc  5  and  this 
Specimen  here  is  adjoin’d  onely  to  excite  their  curiofities  who  have  op¬ 
portunity  of  obferving  to  examine  and  colled:  what  they  find  worthy 
their  notice  ^  for  the  Sea,  among  terrefirial  bodies,  is  alfo  a  prolific 4 
mother,  and  affords  as  many  InAances  o i  Spontaneous  generations  as  eb 
thertheAir  or  Earth. 

oJ'Ijta  ife  ll/;  ri$  .pci  ol  rr;jfii  gfilvitAdo  iud  ,sfVjl 
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Obferv.  XXIV.  Of  the  furfaces  o/Rofemary,  and  other  leaves* 

•  »‘  jJO  I  v  1  i  Jl  j  J  i. 

THis  which  is  delineated  within  the  circle  of  the  lecond  figure  of  the 
14.  Scheme ,  is  a  fmall  part  of  the  back  or  under  fide  of  a  leaf  of 
Rofomary,  which  I  did  not  therefore  make  choice  of,  becaufe  it  had  any 
thing  peculiar  which  was  not  obfervable  with  a  Adicrofcope  in  feveral 
other  Plants,  but  becaufe  it  exhibits  at  one  view,  ^  . 

Firft,  a  fmooth  and  (hining  furface,  namely,  A  B,  which  is  a  part  of  the 
upper  fide  of  the  leaf,  that  by  a  kind  of  hem  or  doubling  of  the  leaf  ap¬ 
pears  on  this  fide*  There  are  multitudes  of  leaves,  whole  forfaces  are 
like  this  fmooth,  and  as  it  were  quilted,  which  look  like  a  curious  quilted 
baggof  green  Silk,  or  like  a  Bladder,  or  foiiie  fuch  pliable  transparent 
fubftance,  full  fluffed  out  with  a  green  juice  or  liquor  $  the  furface  of 
Rue,  or  Herbgrafs,  is  polifh’d,  and  all  over  indented,  or  pitted,  like  the 
Silk-worm’s  Egg, which  I  (hall  anon  deferibe ;  the  fmooth  furfaces  of  other 
Plants  are  otherwife  quilted,  Nature  in  this,  as  it  were,  expreffmg  her 
Needle-work,  or  imbroidery. 

Next  a  downy  or  bufhy  furface,  foch  as  is  all  the  under  fide  almoft, 
appearing  through  the  Microfcope  much  like  a  thicket  of  bufhes,  and  with 
this  kind  of  Down  or  Hair  the  leaves  and  ftalks  of  multitudes  of  Vege¬ 
tables  are  covered }  and  there  feems  to  be  as  great  a  Variety  in  the  fhape, 
bulk,  and  manner  of  the  growing  of  thefe  fecundary  Plants,  as  I  may  call 
them  (they  being,  as  it  were,  a  Plant  growing  out  of  a  Plant,  or  fome- 
what  like  the  hairs  of  Animals)  as  there  is  to  be  found  amongft  fmall 
fhrubs  that  compofe  bufhes  $  but  for  the  moft  part,  they  confift  of  fmall 
tranfparent  parts,  fome  of  which  grow  in  the  fhape  of  fmall  Needlesor 
Bodkins.asontheThiftle,Cowag-ecod  and  Nettle  3  others  in  the  form  of 
Cat’s  claws, as  in  Cliders,  the  beards  of  Barley,  the  edges  of  feveral  forts 
of  Grafs  and  Reeds,  &c.  in  other, as  Coltsfoot, Rofe-campion,  Aps,  Poplar, 
Willow,  and  almofl  all  other  downy  Plants,  they  grow  in  the  form  of 
bufhes  very  much  diverfify’d  in  each  particular  Plant.  That  which  I  have 
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before  in  the  1 9.  Obfervation  noted  on  Rofe-leaves,  is  of  a  quite  differ¬ 
ing  kind,  and  feems  indeed  a  real  Vegetable,  diftind  from  the  leaf. 

Thirdly,  among  thefe  fmall  bulhesare  obfervable  an  infinite  company 
of  fmall  round  Balls,  exadly  Globular,  and  very  much  refembling  Pearls, 
namely,  CCCC,  of  thefe  there  maybe  multitudes  obferv’d  m  Sage, 
and  feveral  other  Plants,  which  I  fuppofe  was  the  reafon  why  Athanaftus 
Kircher  fuppofed  them  to  be  all  cover’d  with  Spiders  Eggs,  or  young 
Spiders,  which  indeed  is  nothing  elfe  but  fome  kind  of  gummous  exfu- 
dation, which  is  always  much  of  the  fame  bignefs.  At  firft  fight  of  thefe,I 
confefs5,  I  imagin’d  that  they  might  have  been  fome  kind  of  matrices,  or 
nourifhing  receptacles  for  fome  fmall  Infed,  juft  as  I  have  found  Oak- 
apples,  and  multitudes  of  fuch  other  large  excrefcencies  on  the  leaves 
and  other  parts  of  Trees  and  Ihrubs  to  be  forFlyes,  and  divers  other  ln- 
feds,  but  obferving  them  to  be  there  all  the  year,  and  fcarce  at  all  to 
change  their  magnitude,  that  conjedure  feem’d  not  fo  probable.  But 
what  ever  be  the  ufe  of  it,  it  affords  a  very  pleafant  objed  through  the 
Microfcope ,  and  may,  perhaps,  upon  further  examination,  prove  very 

luciferous. 


Obfcrv.  XXV.  Of  the  flinging  points  and  juice  of  Nettles,  and 
fome  other  venomous  Plants, 

A  Nettle  is  a  Plant  fo  well  known  to  every  one, as  to  what  the  appear¬ 
ance  of  it  is  to  the  naked  eye, that  it  needs  no  defcription^and  there 
are  very  few  that  have  not  felt  as  well  as  feen  it  $  and  therefore  it  will  be 
no  news  to  tell  that  a  gentle  and  flight  touch  of  the  (kin  by  a  Nettle, does 
oftentime,  not  onely  create  very  fenfible  and  acute  pain,  much  like  that 
of  a  burn  or  fcald,but  often  alfo  very  angry  and  hard  fwellings  andinfla- 
mations  of  the  parts,  fuch  as  will  prefently  rife,  and  continue  fwoln  di¬ 
vers  hours.  Thefe  obfervations,  I  fay,  are  common  enough  *  but  how  the 
pain  is  fo  fuddenly  created,  and  by  what  means  continued,  augmented 
for  a  time,  and  afterwards  diminilh’d,  and  at  length  quite  exftinguilh’d, 
has  not,  that  I  know,  been  explain’d  by  any. 

And  here  we  muft  have  recourfe  to  our  Microfcope ,  and  that  will,  it 
almoft  any  part  of  the  Plant  be  looked  on,  ihew  us  the  whole  furface  of 
it  very  thick  fet  with  turn-Pikes,  or  (harp  Needles,  of  the  lhape  of  thole 
reprefented  in  the  15*  Scheme  and  firft  Figure  by  A  B,  which  are  vifible 
alfo  to  the  naked  eye  5  each  of  which  conliftsot  two  parts  very  diftind 
for  fhape.and  differing  alfo  in  quality  from  one  another.  For  the  part  A, 
is  Ihaped  very  much  like  a  round  Bodkin,from  B  tapering  till  it  end  in  a 
very  lharp  point  5  it  is  of  a  fubftance  very  hard  and  ftiff  exceedingly 
tranlparent  and  cleer,  and,  as  I  by  many  trials  certainly  found,  is  hollow 
from  top  to  bottom. 

This  I  found  by  this  Experiment,  I  had  a  very  convenient  Micro¬ 
fcope 
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feope  with  a  fingle  Glafs  which  drew  about  half  an  Inch, this  I  had  faftned 
into  a  little  frame,  aimoft  like  a  pair  of  Speftacles,  which  I  placed  before 
mine  eyes,  and  fo  holding  the  leaf  of  a  Nettle  at  a  convenient  diftance 
from  my  eye,  I  did  firft,with  the  thrufting  of  feveral  of  thefe  bri  files  into 
my  fkin,  perceive  that  prefently  after  I  had  thruft  them  in  I  felt  the  burn¬ 
ing  pain  begin ,  next  I  obferv  d  in  divers  of  them,  that  upon  thrufting 
my  finger  againft  their  tops,  the  Bodkin  (if  I  may  fo  call  it)  did  not  in 
the  leaft  bend,  but  I  could  perceive  moving  up  and  down  within  it  a  cer¬ 
tain  liquor,  which  upon  thrufting  the  Bodkin  againft  its  bafis,  or  bagg  B, 

I  could  perceive  to  rife  towards  the  top,  and  upon  taking  away  my  hand, 

I  could  fee  it  again  fubfide,  and  fhrink  into  the  bagg  $  this  I  did  very 
often,  and  faw  this  Th<znomenon  as  plain  as  I  could  ever  fee  a  parcel  of 
water  afeend  and  defeend  ina  pipe  ofGlafs.  But  the  bafis  underneath  thefe 
Bodkins  on  which  they  were  faft,  were  made  of  a  more  pliable  fubftance, 
and  looked  almoft  like  a  little  bagg  of  green  Leather,  or  rather  refem- 
bled  the  fhape  and  furface  of  a  wilde  Cucumber,  or  cucumeris  aftnini , 
and  I  could  plainly  perceive  them  to  be  certain  little  baggs,  bladders,or 
receptacles  full  of  water,  or  as  T  ghels,  the  liquor  of  the  Plant,  which  was 
poifonous,  and  thole  fmall  Bodkins  were  but  the  Syringe-pipes,  or  Gly- 
fter-pipes,  which  firft  made  way  into  the  fkin,  and  then  Served  to  convey 
that  poifonous  juice, upon  the  preffing  of  thofe  little  baggs,  into  the  in¬ 
terior  and  fenfible  parts  of  the  fkin, which  being  fo  difehargd,  does  cor¬ 
rode,  or,  as  it  were,  burn  that  part  of  the  fkin  it  touches  $  and  this  paid 
will  Sometimes  laft  very  long,  according  as  the  impreflion  is  made  deeper 
or  ftronger. 

The  other  parts  of  the  leaf  or  furface  of  the  Nettle,  have  very  little 
confiderable,  but  what  is  common  to  moft  of  thefe  kinds  of  Plants,  as  the 
ruggednefs  or  indenting,  and  hairinefs,  and  other  roughneftes  of  the  fur¬ 
face  or  out-fide  of  the  Plant,  of  which  I  may  lay  more  in  another  place. 
As  I  fhall  likewife  of  certain  little  pretty  deer  Balls  or  Apples  which  I 
have  obferVed  to  ftick  to  the  fides  of  thefe  leaves,  both  on  the  upper  and 
under  fide,  very  much  like  the  Imall  Apples  which  I  have  often  obferv’d 
to  grow  on  the  leaves  of  an  Oak  call'd  Oal^apples  which  are  nothing  but 
tht  Matrices  of  an  InfeCC,  as  I  elfeWhere  fhew. 

The  chief  thing  therefore  is,  how  this  Plant  comes,by  fo  llight  a  touch, 
to  create  fo  great  a  pain^and  the  reaibn  of  this  feems  to  be  nothing  elfe,but 
the  corrofive  penetrant  liquor  contain'd  in  the  fmall  baggs  or  bladders, 
upon  which  grow  out  thole  (harp  Syringe-pipes,  as  I  before  noted  5  and 
verycorifonantto  this,  is  the  reafon  of  the  pain  created  by  the  ftingof  a 
Bee,  Wafp,  as  I  elfewherc  fhew :  For  by  the  Dart,  which  is  likewife  a 
pipe,  is  made  a  deep  paftage  into  the  fkin,  and  then  by  the  anger  of  the 
Fly,  is  his  gaily  poifonous  liquor  in  jetted  which  being  admitted  among 
the  fenfibk  parts,  and  fo  mix’d  with  the  humours  or  ftagnatmg  juices  of 
that  party  does  create  an  Ebullition  perhaps,  or  effervefeens ,  as  is  ufually 
obferv’d  in  the  mingling  of  two  differing  thymic al  [aline  liquors,  by 
which  means  the  parts  become  fwell’d,  hardy  and  very  painfull  5  for 
thereby  the  nervous  and  fenfible  parts  are  not  onely  ftmelid  and  drain’d 
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beyond  their  natural  tone ,  but  are  alio  prick’d,  perhaps,  or  corroded  by 
the  pungent  and  incongruous  parts  of  the  intruded  liquor. 

And  this  feems  to  be  the  reafon,  why  Aqua,  forth ,  and  other  faline  li¬ 
quors,  if  they  come  to  touch  the  fenfitive  parts,  as  in  a  cut  of  the  (kin, 
or  the  like,  do  fo  violently  and  intollerably  excruciate  and  torment  the 
Patient.  And  ’tis  not  unlikely,  but  the  Inventors  of  that  Diabolical  pra¬ 
ctice  of  poifoning  the  points  of  Arrows  and  Ponyards,  might  receive 
their  firfthint  from  fome  fuch  Inftance  in  natural  contrivances,  as  this  of 
the  Nettle :  for  the  ground  why  fuch  poifon’d  weapons  kill  lo  infallibly 
as  they  do,  feems  no  other  then  this  of  our  Nettle’s  flinging ,  for  the  Pon- 
yard  or  Dart  makes  a  paflage  or  entrance  into  the  fenfitive  or  vital  parts 
of  the  body,  whereby  the  contagious  fubftance  comes  to  bediflolv’d  by, 
and  mix’d  with  the  fluid  parts  or  humours  of  the  body, and  by  that  means 
frreads  it  felf  by  degrees  into  the  whole  liquid  part  of  the  body,  in  the 
lame  manner,  as  a  Jew  grains  of  Salt.put  into  a  great  quantity  ofWater, 
will  by  degrees  difiufe  it  felf  over  the  whole. 

And  this  I  take  to  be  the  reafon  of  killing  of  Toads,  Frogs,  Effs,  and 
leveral  Fifhes,  by  ftrewing  Salt  on  their  backs  (which  Experiment  was 
fhewn  to  the  Royal  Society  by  a  very  ingenious  Gentleman,  and  a  worthy 
Member  of  it)  for  thofe  creatures  having  always  a  continual  exfudation, 
as  it  were,ofllimy  and  watry  parts  /wearing  out  of  the  pores  of  their  fkin, 
the  faline  particles,  by  that  means  obtain  a  vehicle,  which  conveys  them  in¬ 
to  the  internal  and  vital  parts  of  the  body. 

This  feems  alio  to  be  the  reaion  why  bathing  in  Mineral  waters  arc 
fuch  foveraign  remedies  for  multitudes  ofdiAempers,efpecially  chronical, 
for  the  liquid  &  warm  vehicles  of  the  Mineral  particles, which  are  known 
to  be  in  very  confiderable  quantities  in  thofe  healing  baths,by  the  body’s 
long  ftay  in  them,  do  by  degrees  deep  and  inlinuate  themfelves  into  the 
pores  and  parts  of  the  lkin,and  thereby  thole  Mineral  particleshavethcir 
ways  and  pailages  open’d  to  penetrate  into  the  inner  parts,  and  mingle 
themfelves  with  th ejlagnant  juices  of  the  leveral  parts  }  befides,many  of 
thofe  offenlive  parts  which  were  united  with  thofe  Jlagnaxt  juices,  and 
which  were  contrary  to  the  natural  conflitution  of  the  parts,  and  fo  be¬ 
come  irklbme  and  painfull  to  the  body,but  could  not  be  difeharged,  be- 
caufe  Nature  had  made  no  provilion  for  fuch  accidental  mifehiefs,  are,  by 
means  of  this  foaking,  and  filling  the  pores  of  the  fkin  with  a  liquor,  af¬ 
forded  a  paflage  through  that  liquor  that  fills  the  pores  into  the  am¬ 
bient  fluid,  and  thereby  the  body  comes  to  be  difeharged.  ’  ; 

So  that  tis  very  evident, there  may  be  a  good  as  well  as  an  evil  applica¬ 
tion  of  this  Principle.  And  the  ingenious  Invention  of  that  Excellent 
perlon.  Doctor  Wren ,  of  injecting  liquors  into  the  veins  of  an  Animal, 
feems  to  be  reducible  to  this  head  ;  I  cannot  ftay,  nor  is  this  a  fit  place,  to 
mention  the  leveral  Experiments- made  of  this  kind  by  the  moft  incom¬ 
parable  Mr.  Boyle ,  the  multitudes  made  by  the  lately  mention’d  Tbyfcian 
Doctor  Clar 4,  the  Hiftory  whereof^  as  he  has  been  pleas’d  to  commu¬ 
nicate  to  the  Royal  Society ,  lb  he  may  perhaps  be  prevail’d  with  to  make 
publique  himielt ;  But  I  Stall  rather  hint,  that  certainly,  if  this  Principle 


were 


M  I  C  R  O  G  R  A  P  H  i  k* 


were  well  con  fid  er’d, there  might,  befides  the  further  improving  ofBatb- 
ing  and  Syringing  into  the  veins,  bethought  on  fevyral  ways,  whereby 
feveral  obftinate  diftempers  of  a  humane  body,luch  as  the  Gottf,Dropfie3 
Stone,  &e,  might  bemaltefd?  and  expends  and  good  men  migjht  make 
as  good  a  ufe  of  it,  as  evil  men  have  made  a  pervert?  and  Diabolical. 

And  that  the  filling  of  the  porc-s  of  the  fidn  with  feme  fluid ..whrcle,  h 
of  nofmall  efficacy  tow  ards  the  preparing  a  pafiage  for  feveral  kinds  of 
penetrant  juices,  and  other  ditfeluble  bodies,  to  infinite  therafelve$ 
within  the  ikin,  and  into  the  fill  fit  ive  parts  of  the  body,  may  be,  I  think, 
prov’d  by  an  Infiance  given  us  by  FeVoniits,  in  the  26,  Qbapter  of  the 
fecond  Book  of  his  Obfervations ,  which  containing  a  very  remarkable 
Story  I  have  here  tranfcrib  d  :  Cum  ChewtlcQnk  nigri  rrficff  (lays  he) 
apud  Vagum  quendam  Livadochorio  nuncupatum  erui  curaremus,  pluriw 
Grtci  &  Turn?  fpeciatum  verier  unt  quid  truer  wus,  eas  vi.ro  [uffulatim [e- 
cabaruus,  &  fflo  trajiciebamus  utfacil/us  exffcean  fojjent.  Furc£  in  eo  ne- 
gptio  occupafos  nos  videntcs ,  fimi liter  c*s  radices  trail  are  &  [care  volue- 
runt :  at  cum  fiimmus  effet  afius,  &  omnes  [udpre  maderenf,  quifunque 
tarn  radiceu:  manibus  fr  act  aver  ant fit  doremque  objferferant,  aut  facim  di¬ 
gits  s  [calpferant ,  t  ant  am  pruriginem  iis  lock  quos  atttgerant  pofica  fenjeruut, 
ut  adun  viderentur.  Chamolconis  enjm  tfign  radix  ea  virtute  pollet.  ut  on 
ti  appluata  ipfam  adeo  inffammet,  ut  nec [quill*,  nec  urtic <e  nil*  oentefima 
parte  it  a  adurcnt :  At  prurigo  non  adeo  celertter  feje  prodit.  Tofi  unam  aut  al¬ 
teram  porro  hor  am ,  (inguli  varus  faeiei  lords  cute  m  adeo  inpan;  mat  am  ha¬ 
bere  c£pimus  ut  tot  a.  [anguine  a  viderctur,  atque  quo  wagis  earn  confricaba- 
musAanto  magis  excitabatur  prurigo.  Fonti  ajjidebamus Jub  plat  ano, atque  ini¬ 
tio  pro  ludicro  habebamus  &  ndebamus  :  at  tandem  i[i  plunmuM  mdignati 
[nut ,  &  ni[  affeveraffemus  nunquam  expert  os  tali  virtute  eompiant  4m  pollers, 
baud  dubie  male  nos  multa[cnt.  Attamen  no[ra  excufitio  [at  ah  ill  is  facili¬ 
ty  accept  a/um  eodem  incommodo  nos  affect  os  confpicerent.  Mi  rum [ane  quod 
m  tantillo  r a  dice  tarn  in  gent  cm  efftcanam  nojlro  malo  cxpertijumus. 

By  which  obfervation  of  his, it  leems  manifeffithat  their  being  all  cover'd 
vs  ithiweat  who  gather  d  and  cut  this  root  of  the  black  CbameleonfThiitle, 
was  the  great  realon  why  they  lufier  d  that  inconvenience,  tor  it  leems  the 
like  circumftance  had  not  been  before  that  noted,  nor  do  I  find  any  men¬ 
tion  of  fiich  a  property  belonging  to  this  Vegetable  in  any  of  the  Her¬ 
bal*  I  have  at  prelent  by  me.  / 

I  could  give  very  many  Obfervations  which  I  have  made  01  this  kind, 
whereby  I  have  found  that  the  heft  way  to  get  a  body  to  be  infmuated 
into  the  fubftance  or  infenfible  pores  of  another,  is  firft,  to  find  a  fluid 
vehicle  that  has  fome  congruity,both  to  the  body  to  be  infinuated,and  to 
the  body  into  whole  pores  you  would  have  the  other  convey  d.  And  in 
this  Principle  lies  the  great  myftery  offtaining  fiver al  forts  of  bodies,  as 
Marble,  Woods,  Bones,  and  of  Dying  Silks,  CJ oaths,  Wools,  Fea¬ 
thers,  <pc.  But  thefe  being  digrefiions,  I  fhall  proceed  to  : 

Ohferv.  XXVI  .Of  CowageyW  the  itching  operation  of  fome  bodies* 

T Here  is  a  certain  Down  of  a  Plant, brought  from  the  Effi-Indies, call’d 
commcnlv,  though  taery  improperly,  Cow-itch,  the  reafon  of -which 
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miftake  ismanifefl  enough  from  the  defeription  of  it, which  Mr.  Tarklnfon 
lets  down  in  his  Herbal ,  Tribe  XI.  Chap.  2.  Vhafiolus fihqua  hirfuta  5  The 
hairy  Kidney-bean,  called  in  Zurratte  where  it  grows,  Couhage:  We  have  had 
(fays  he)  another  of  this  kind  brought  us  out  of  the  Eafl-Indies,  which  being 
planted,  was  in  J, hew  like  the  former,  but  came  not  to  perfection,  the  unkindly 
feafon  not  fujfering  it  to  Jhew  the  flower  5  but  of  the  Cods  that  were  brought, 
fome  were  Jmaller,Jhorter,  and  rounder  then  the  Garden  kind*,  others  much 
longer,  and  many  growing  together,  as  it  were  in  cluflers,and  cover  d  all  over 
with  a  brown  Jhort  hairinefi,fo  fine ,  that  if  any  of  it  be  rubb’d,  or  fall  on  the 
back,  of  ones  hand,  or  other  tender  parts  of  the  skin,  it  will  caufe  a  kind  of 
itching,  but  not firong ,  nor  long  induring,  but  paffing  quickly  away,  without 
either  danger  or  harm  5  the  Beans  were  fmaller  then  ordinary,  and  of  a  black, 
Jhining  colour. 

Having  one  of  thefe  Cods  given  me  by  a  Sea-Captain,  who  had  fre* 
quented  thofe  parts,  I  found  it  to  be  a  fmall  Cod,  about  three  Inches 
long,  much  like  a  fhort  Cod  of  French  Beans,  which  had  fix  Beans  in  it, 
the  whole  furface  of  it  was  cover’d  over  with  a  very  thick  and  Ihining 
brown  Down  or  Hair,  which  was  very  fine,  and  for  its  bignefs  fliff} 
taking  fome  of  this  Down,  and  rubbing  it  on  the  back  of  my  hand,  1 
found  very  little  or  no  trouble,  only  I  was  fenfible  that  feveral  of  thefe 
little  downy  parts  with  rubbing  did  penetrate,  and  were  funk,  or  fluck 
pretty  deep  into  my  fkin.  After  I  had  thus  rubb’d  it  for  a  pretty  while, 
I  felt  very  little  or  no  pain,  in  fo  much  that  I  doubted,  whether  it  were 
the  true  Couhage ,  but  whil’fl  I  was  confidering,  I  found  the  Down  begin 
to  make  my  hand  itch,  and  in  fome  places  to  fmart  again,,  much  like  the 
dinging  of  a  Flea  or  Gnat,  and  this  continued  a  pretty  while,  fo  that  by 
degrees  I  found  my  fkin  to  be  fwell’d  with  little  red  puflules,  and  to 
look  as  if  it  had  been  itchie.  But  fuffcring  it  without  rubbing  or  feratch- 
ing,  the  itching  tickling  pain  quickly  grew  languid,  and  within  an  hour 
I  felt  nothing  at  all,  and  the  little  protuber  an  cies  were  vanifh’d. 

The  caufe  of  which  odd  Th&nomenon,  I  fuppofe  to  be  much  the  fame 
with  that  of  the  flinging  of  a  Nettle,  for  by  the  Microfcope,  I  difcover’d 
this  Down  to  confifl  of  a  multitude  of  fmall  and  flender  conical  bodies, 
much  refembling  Needles  or  Bodkins,  fuch  as  are  reprefented  by  A  B. 
CD.  E  F.  of  the  firfl  Figure  of  the  XVI.  Scheme that  their  ends  AAA, 
were  very  fharp,  and  the  fubftance  of  them  ftiff  and  hard,  much  like  the 
fubftance  of  feveral  kinds  of  Thorns  and  crooks  growing  on  Trees.  And 
though  they  appear’d  very  clcer  and  tranfparent,  yet  I  could  not  per¬ 
ceive  whether  they  were  hollow  or  not,  but  to  me  they  appear’d 
like  folid  tranfparent  bodies,  without  any  cavity  in  them  5  whether, 
though  they  might  not  be  a  kind  of  Cane,  fill’d  with  fome  tranfpa¬ 
rent  liquor  which  was  hardned  (becaufe  the  Cod  which  I  had  was  very 
dry)  I  was  not  able  to  examine. 

Now,  being  fuch  ftiffj  fharp  bodies,  it  is  eafie  to  conceive,  how  with 
rubbing  they  might  eafilybethruftinto  the  tender  parts  of  theskin,and 
there,  by  reafbn  of  their  exceeding  finenefs  and  dnnefs,  not  create  any 
confiderable  trouble  or  pain,  till  by  remaining  in  thofe  places  moiftned 
with  the  humours  of  the  body,  feme  cauftick  part  flicking  on  them,  or 

refiding 


of  that  place,  and  thereby  tho (c  fibres  and  tender  parts  adjoyning  be-1 
comeaff'efted,  and  as  it  were  corroded  by  it;  whence,  while  that  adi- 
on  la  (is,  the  pains  created  are  pretty  (harp  and  pungent,  though  fmall, 
which  is  the  efl'ential  property  of  an  itching  one* 

That  the  pain  alfo  caufed  by  the  hinging  of  a  Flea,  a  Gnat,  a  Flie,  a 
Wafp,  and  the  like,  proceeds  much  from  the  very  lame  cauie,  I  ellewhere 
in  their  proper  places  endeavour  to  manifeft.  The  hinging  alio  of  hired 
Horf-hair,  which  in  meriment  is  often  ftrew’d  between  the  llieets  of  a  Bed* 
(eems  to  proceed  from  the  lame  cauie* 


Obfcrv.  X  X  V  ]  I.  Of  the  Beard  of  a  mlde  Oat,  and  the  ufe  that 


THis  Beard  of  a  wild  Oat ,  is  a  body  of  a  Very  curious  ftrutture,though 
to  the  naked  Eye  it  appears  very  (light,  and  inconliderable,  it  being 
only  a  fmall  black  or  brown  Beard  or  Brihle,which  grows  out  of the  fide 
of  the  inner  Husk  that  covers  the  Grain  of  a  wild  0<*f;  the  whole  length  of 
it,when  put  in  Water,  fo  that  it  may  extend  it  felf  to  its  full  length, is  not 
above  an  Inch  and  a  half,andfor  the  moh  part  fomewhat  lhorter,but  when 
the  Grain  is  ripe,  and  very  dry,  which  is  ufualy  in  the  Moneths  of  July, 
and  Auguft ,  this  Beard  is  bent  lomewhat  below  the  middle,  namely,about 
*  from  the  bottom  of  it,  almoft  to  a  right  Angle,  and  the  under  part  of 
it  is  wreath’d  lik  a  With  ;the  fubftance  of  it  is  very  brittle  when  dry,  and 
it  will  very  eafily  be  broken  from  the  husk  on  which  it  grows* 

If  you  take  one  of  thefe  Grains-,  and  wet  the  Beard  in  Water^you  will 
prefently  fee  the  (mall  bended  top  to  turn  and  move  round,  as  if  it  were 
fenlible;  and  by  degrees,  if  it  be  continued  wet  enough,  the  joint  or  knee 
will  (heighten  it  felf;  and  if  it  be  (uffer’d  to  dry  again,  it  will  by  degrees 
move  round  another  way,  and  at  length  bend  again  into  its  former 
pofture. 

If  it  be  view’d  with  an  ordinary  (ingle  Mcrofcope ,  it  "will  appear  like 
a  filial  1  wreath’d  Sprig,  with  two  clefts ;  and  if  wet  as  before,  and 
then  look'd  on  with  this  Microfcope ,’  it  will  appear  to  unwreath  it  felf, 
and  by  degrees,to  ftreighten  its  knee,  and  the  two  clefts  will  become 
(height,  and  almoft  on  oppofite  (ides  of  the  fmall  cylindrical  body. 

If  it  be  continued  to  be  look’d  a  little  longer  with  a  Mtcrofcope ,  it 
will  within  a  little  while  begin  to  Wreath  it  felf  again,  and  foon  after 
return  to  its  former  pofture,  bending  it  felf  again  neer  the  middle,  into 
a  kind  of  knee  or  angle. 

Several  of  thole  bodies  I  examin’d  with  larger  Microfcopes ,  and  there 
found  them  much  of  the  make  of thole  two  loog  wreath’d  cylinders  de¬ 
lineated  in  the  fecond  Figure  of  the  1 5.  Scheme^  which  two  cylinders  re- 
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prefent  the  wreathed  part  broken  into  two  pieces, whereof  the  end  AB  is 
to  be  fappos’d  to  have  join  d  to  the  end  C  D,  fo  that  EACF  does  repre¬ 
sent  the  whole  wreath'd  part  of  the  Beard,  and  E  G  a  fmall  piece  of  the 
upper  part  of  the  Beard  which  is  beyond  the  knee,  which  as  I  had  not 
room  toinfert,  fo  was  it  not  very  confiderable,  either  for  its  form,or  any 
known  property  3  but  the  under  or  wreathed  part  is  notable  for  both : 
Astoitsform,  it  appear’d,  if  it  were  look’d  on  fide-ways,  almoft  like  af 
Willow,  or  a  fmall  tapering  rod  of  Hazel ,  the  lower  or  bigger  half  of 
which  onely,  is  twifted  round  feveral  times ,in  fome  three,  in  others  more, 
in  others  lefs,  according  to  the  bignefs  and  maturity  of  the  Grain  on 
which  it  grew,  and  according  to  the  drinefs  and  moifture  of  the  ambient 
Air,  as  I  {hall  {hew  more  at  large  by  and  by. 

The  whole  outward  Superficies  of  this  Cylindrical  body  is  curioufly 
adorned  or  fluted  with  little  channels,  and  interjacent  ridges,  or  little 
protuberances  between  them,  which  run  the  whole  length  of  the  Beard, 
and  are  {freight  where  the  Beard  is  not  twifted, and  wreath’d  where  it  is, 
juft  after  the  fame  manner :  each  of  thofe  fides  is  befet  pretty  thick  with 
fmall  Briiles  or  Thorns,  fomewhat  in  form  refembling  that  of  Porcupines 
Quills,  fuch  as  a  a  a  a  a  in  the  Figure  5  all  whofe  points  are  dire&ed  like 
fb  many  Turn-pikes  towards  the  fmall  end  or  top  of  the  Beard,  which  is 
the  reafon,  why,  if  you  endeavour  to  draw  the  Beard  between  your  fin¬ 
gers  the  contrary  way,  you  will  find  it  to  ftick,  and  grate,  as  it  were, 
againft  the  {kin. 

The  proportion  of  theft  {mall  conical  bodies  aaaaa  to  that  whereon 
they  grow,  the  Figure  will  fofficiently  {hew,  as  alfo  their  manner  of  grow¬ 
ing, their  thicknefs,and  neernels  to  each  other,  as,  that  towards  the  root 
or  bottom  of  the  Beard,  they  are  more  thin,  and  much  fhorter,in{omuch 
that  there  is  ulually  left  between  the  top  of  the  one,  and  the  bottom  of 
that  next  above  it,  more  then  the  length  of  one  of  them,  and  that  to¬ 
wards  the  top  of  the  Beard  they  grow  more  thick  and  clofe  (though 
there  be  fewer  ridges)  fo  that  the  root,  and  almoft  half  the  upper  are 
hid  by  the  tops  of  thofe  next  below  them. 

I  could  not  perceive  any  tranfverfe  pores,  unlefs  the  whole  wreath  d 
part  were  feparated  and  cleft, in  thofe  little  channels,by  the  wreathing  in¬ 
to  fo  many  little  firings  as  there  were  ridges,  which  was  very  difficult  to 
determine  5  but  there  were  in  the  wreathed  part  two  very  confpicuous 
channels  or  clefts,  which  were  continued  from  the  bottom  F  to  the  el¬ 
bow  E  H,  or  all  along  the  part  which  was  wreath’d,  which  feem’d  to  di¬ 
vide  the  wreath’d  Cylinder  into  two  parts,  a  bigger  and  a  lefs  5  the  bigger; 
was  that  which  was  at  the  convex  fide  of  the  knee,  namely,  on  the  fide  A, 
and  was  wreath’d  by  OOOOO;  this,  as  it  feem’d  the  broader,  fo 
did  it  alfo  the  longer,  the  other  P  P  P  P  P,  which  was  ufually  purs’d  or 
wrinckled  in  the  bending  of  the  knee,as  about  E,  feem’d  both  the  fhorter 
and  narrower,  fo  that  at  firft  I  thought  the  wreathing  and  unwreathing 
of  the  Beard  might  have  been  caus’d  by  the  {hrinking  or  fwelling  of  that 
part  5  but  upon  further  examination,!  found  that  the  clefts,  K  K,  L  L,were 
ftuft  up  with  a  kind  of  Spongie  fubftance,  which,  for  the  moft  part,  was 

very 


very  conspicuous  neer  the  knee,  as  in  the  cleft  K  K,  when  thaBeandwas 
dry  5  Upon  the  difeavery  of  which,  I  began  to  think,  that  it  was  upon, the 


Beard,being  made  longer  httbe  midlftwas  ftreiahriiedjandl  by  thbflirink^t 
ing  or  fiibfiding  of  the  parts  of  that  Spongie  4bfonde>togeohcr^  When) 
the  water  or  moifture  was  exhal’d  or  dried,  the  piirh.  or; middle  parts.) 


But  this  I  cannot  be  pofixive  in,  for  upon  cutting  the  wreath’d  part  in 
many  places  tranfverily,  I  was  not  fc  well  fatfefy’d  with  theihape  and' 
manner  of  the  pores  of  the  pith  5  for  looking  on  thefe  tranfverfe  Sections, 
wirh  a  very  good  Microfcope,  l  found  that  the  ends  of  thole  tranft 
verfe  Sections  appear’d  much  of  the  manner  of  the  third  Figure  of  the 
15  .scheme  ABCFE,  and  the  middle  or  pith  CC,  kern’d  very  full  of 
pores  indeed,  but  all  of  them  feem’d  to  run  the  long-ways. 


divided  the  wreath’d  Cylinder  into  two  unequal  parts,  and  nlfoof  what 
kind  of  lubftance  the  whole  body  confifts  5  for  by  cutting  the  fame  Beard 
in  many  places,  with  tranfverfe  Sections,  1  found  much  the  fame  ap¬ 
pearance  with  this  exprefs’d  5  fo  that  thole  pores  Idem  to  run,  asm  molt 
other  fuch  Cany  bodies,  the  whole  length  of  it. 


the  Figure)  to  wind  very  oddly  in  the  inner  part  of  the  wreath  j  and 
in  feme  parts  of  them,  they  leem’d  If  uffed,  as  it  were, with  that!  Spongie 
fubfhnce,  which  I  juft  now  deferi bed.  im  j  ;  ,  :  i  ?  ->r , 

This  fo  oddly  conftituted  Vegetable  fubftarde,  n  ftrft  (that  I  have 
met  with)  taken  notice  of  by  Baptifia  Porta ,  in  his  Natural  Magic 4,  as  a 
thing  known  to  children  and  Juglers,  and  it  has  been  call’d  by  feme  of 
thofe  toft  named  perfons,  the  better  to  cover  their  cheat,  theLegg  of  an 
Arabian  Spider,  ortheLeggof  an  inchanted  Egyptian  Fiji,  and  has  been 
ufed  by  them  to  make  a  finall  Index,  Croft,  or  the  like,  to  move  round 
upon  the  wetting  of  it  with  a  drop  of  Water,  and  muttering  certain 


conftitutions  of  the  Air,  as  to  drinels  and  moiftneft,  is  incomparably 
beyond  any  other  $  for  this  it  does  to  admiration  :  The  manner  of  con¬ 
triving  it  fo,  as  to  perform  this  great  efteft,  is  onely  thus :  / 


what  depth  you  (hall  judge  convenient  (according  to  your  intention 
of  making  ufe  of  one,  two, three, or  more  of  thefe  fmall  Beards, ordered!  in 
the  manner  which  I  lhall  by  and  by  defcribe)let  all  the  fides  of  this  Box  be 
turned  of  Balket-work  (which  here  in  London  iseafily  enough  procur’d) 
full  of  holes,iir  the  manner  almoft  of  a  Lettice,  the  bigger,  or  more  the 
holes  are, the  better, that  fo  the  Air  may  have  the  more  free  paflage  to  the 
incloled  Beard,and  may  the  more  eaftly  pals  through  the  Inftruraent  $  it 
will  be  better  yet, though  not  altogether  fo  handfom,if  infteed  of  the  Baft 
ket-work  on  the  fides  of  the  Box, the  bottom  and  top  of  the  Box  be  join’d 
together  onely  with  three  or  four  fmall  Pillars,  after/  the  manner  repre- 
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fentcd  in  the  4-Figure  of  the  1 5.  Scheme.  Or,if  you  intend  to  make  ufe  of 
many  of  thefc  fmall  Beards  join'd  together,  you  may  have  a  fmall  long 
Cafe  of  Ivory,  whofe  fides  are  turn’d  of  Balket-work,  full  of  holes,  which 
may  be  ferew’d  on  to  the  underfide  of  a  broad  Plate  of  Ivory, on  the  other 
fide  of  which  is  to  be  made  the  divided  Ring  or  Circle,  to  which  divifi- 
onsthe  pointing  of  the  Hand  or  Index,  which  is  moved  by  the  conjoin'd 
Beard,  may  Ihew  all  the  Minute  variations  of  the  Air. 

There  may  be  multitudes  of  other  ways  for  contriving  this  fmall  Tnftru- 
ment,  fo  as  to  produce  this  effett,  which  any  one  may,  according  to  his 
peculiar  ufe,  and  the  exigency  of  his  prefent  occafion,  eafily  enough  con¬ 
trive  and  take,  on  which  I  fhall  not  therefore  infift.  The  whole  manner  of 
making  any  one  of  them  is  thus :  Having  your  Box  or  frame  A  A  B  B,  fitly 
adapted  for  the  free  paflage  of  the  Air  through  it,in  the  midft  of  the  bot¬ 
tom  B  B  B,  you  mufthave  a  very  fmall  hole  C,  into  which  the  lower  end  of 
the  Beard  is  to  be  fi’xd,the  upper  end  of  which  Beard  a  h,  is  to  pafs  through 
a  fmall  hole  of  a  Plate,  or  top  A  A,  if  you  make  ufe  onely  of  a  fingle  one* 
and  on  the  top  of  it  e,  is  to  be  fix’d  a  fmall  and  very  light  Index  fg,  made 
of  a  very  thin  lliverof  a  Reed  or  Cane  5  but  if  you  make  ufe  of  two  or 
more  Beards,  they  muft  be  fix’d  and  bound  together,  either  with  a  very 
fine  piece  of  Silk,  or  with  a  very  fmall  touch  of  hard  Wax,  or  Glew,which 
is  better,  and  the  Index  fg}  is  to  be  fix’d  on  the  top  of  the  fecond,third,  ' 
or  fourth  in  the  fame  manner  as  on  the  fingle  one. 

Now,  becaufe  that  in  every  of  thefe  contrivances,  the  Index  fg ,  will 
with  fome  temperatures  of  Air?  move  two,  three,  or  more  times  round, 
which  without  fome  other  contrivance  then  this, will  be  difficult  to  diftin- 
guiIh,thercfore  I  thought  of  this  Expedient :  The  Index  or  Handfg,  be¬ 
ing  rais’d  a  pretty  way  above  the  furface  of  the  Plate  A  A,  fix  in  at  a 
little  diftance  from  the  middle  of  it  a  fmall  Pin  h ,  fo  as  almoft  to  touch 
the  furface  of  the  Plate  A  A,  and  then  in  any  convenient  place  of  the 
forface  of  the  Plate, fix  a  fmall  Pin,  on  which  put  on  a  fmall  piece  of  Paper, 
or  thin  Paft-board,  Vellom,  or  Parchment,  made  of  a  convenient  cize, 
and  (hap’d  in  the  manner  of  that  in  the  Figure  exprefs’d  by  i  4,  lo 
that  having  a  convenient  number  of  teeth  every  turn  or  return  of  the 
Pin  £,  may  move  this  fmall  indented  Circle,  a  tooth  forward  or  back¬ 
wards,  by  which  means  the  teeth  of  the  Circle,  being  mark  d,  it  will  be 
thereby  very  eafie  to  know  certainly,  how  much  variation  any  change 
of  weather  will  make  upon  the  fmall  wreath’d  body.  In  the  making  of 
this  Secundary  Circle  of  Vellom,  or  the  like,  great  care  is  tobe  h^d,that 
it  be  made  exceeding  light,  and  to  move  very  eafily,  for  otherwife  a  (mail 
variation  will  Ipoil  the  whole  operation.  The  Box  may  be  made  of  Brals, 
Silver,  Iron,  or  any  other  fobftance,  if  care  be  taken  to  make  it  open 
enough,  to  let  the  Air  have  a  fufficiently  free  accefs  to  the  Beard.  The 
Index  allb  may  be  various  ways  contrived,  fo  as  to  fhew  both  the  number 
of  the  revolutions  it  makes,  and  the  Minute  divifions  of  each  revolution. 

I  have  made  feveral  trials  and  Inftruments  for  dilcovering  the  drinels 
and  moifture  of  the  Air  with  this  little  wreath’d  body, and  find  it  to  vary 
exceeding  fenfibly  with  the  leaft  change  in  the  conftitution  of  the  Air,  as 
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to  drineft^nd  moifture,  To  that  with  one  breathing  upon  io  I  have  made 
it  untwift  a  Whole  bout,  and  the  Index,  or  Hand  has  Ihew’d  or  pointed  to 
various  divifions  on  the  upper  Face  or  Ring  of  the  Inftrument,  according 
as  it  wascarried  neerer  and  neerer  to  the  fire,  or  as-the  heat  of  the  Sun 
mcreafed  upon  it.  •  • 

Other  trials  I  have  made  with  Cuttings, but  find  them  nothing  neer 
io  fenfible,  though  they  alfo  may  be  fo  contrived  as  to  -exhibit  the 
changes  of  the  Air,  as  to  drinels  and  moifture,  both  by  their  ftretching 
and  ihrinkmg  m  length,  and  alto  by  their  wreathing  and  unwreathing 
themfelves  5  but  thele  are  nothing  neer  fo  exatt  or  fo  tender jfor :their  va- 
rymg  property  will  in  a  little  time  change  very  much.  But  there  are  le- 
veral  other  Vegetable  fubttances  that  are  much  more  fenfiblethen  even 
this  Beard  of  a  wilde  Oat 3  fuch  I  have  found  the  Beard  ofthefecdof 
Muik-grals,  or  Geranium  nwfchatmn,  and  thofe  of  other  kinds  of  Cranes- 
^7/ feeds,  and  the  like.  But  always  the  fmaller  the  wreathing  fubftance 
be,  the  more  fenfible  is  it  of  the  mutations  of  the  Air,  a  conje&ure  at 
the  reafon  of  which  I  fhall  by  and  by  add.  ; 

f  til/  low5r  eLnc*  °[t^s  wyeath  d  Cylinder  being  duck  upright  in  a  little 
foft  Wax,  fo  that  the  bended  part  or  Index  of  it  lay  horizontal ,  I  have 
oblerv  d  it  always  with  moifture  to  unwreath  it  felf  from  the  Eaft  (Tor 
mlrance)by  the  South  to  the  Weft,and  foby  the  North  to  the  Eaft  again, 
moving  with  the  Sun  (as  we  commonly  lay)  and  with  heat  and  drouth 
to  re;1  wftt,  and  wreath  it  felf  the  contrary  way,  namely,  from  the  Eaft, 
(for  mftance)  by  the  North  to  the  Weft,  and  fo  onwards. 

The  caufe  of  all  which  rhanomena^  feems  to  be  the  differing  texture 
ot  the  parts  of  thele  bodies,  each  of  them  (elpecially  the  Beard  of  a  wilde 
Oat,  and  of  Mosk-grafs  feedj)  feeming  to  have  two  kind  of  fubftances,one 
that  is  very  porous,loofe,and  fpongie, into  which  the  watry  Reams  of  the 
Air  may  be  very  eafily  forced^hich  will  be  thereby  fwell’d  and  extend¬ 
ed  m  its  dimensions,  juft  as  we  may  obferve  all  kind  of  Vegetable  fub- 
lrance  upon  fteeping  in  water  to  fwell  and  grow  bigger  and  longer.  And  a 
lecond  that  is  more  hard  and  clole,into  which  the  water  can  very  little  or 
not  at  all  penetrate,  this  therefore  retaining  always  Very  neer  the  lame 
dimensions,  and  the  other  ftretching  and  Shrinking,  according  as  there 
is  more  or  lels  moifture  or  water  in  its  pores,  by  reafon  of  the  make  and 

lhape  of  the  parts,  the  whole  body  mult  neceflarily  unwreath  and 
Wreath  it  felf  y 

And  upon  this  Principle,  it  is  very  eafie  to  make  feveral  forts  of  con¬ 
trivances  that  Ihould  thus  wreath  and  unwreath  themfelves,  either  by 
heat  and  cold,  or  by  drinels  and  moifture,  or  by  any  greater  or  lels  force 
from  whatever  caule  it  proceed,  whether  from  gravity  or  weight  or 
from  wind  which  is  motion  of  the  Air,  or  from  fome  foringing  body, 
or  the  like.  r  6  6 

This,  had  I  time,  I  Ihould  enlarge  much  more  upon  3  for  it  leems  to  me 
to  be  the  very  firft  footftep  of  Senfation ,  and  Animate  motion,  the  moft 
plain,  limple,and  obvious  contrivance  that  Nature  has  made  ufe  of  to  pro¬ 
duce  a  motion,  next  to  that  of  Rarefa&ion  and  Condenfation  by  heat 

and 


1 5i 


4 


I$2 


Jvl  ICROGRAHPIA. 

.  cold  And  were  thisPrinciple  very  well  examin'd,  I  am  vefyapt  to 
and  cold,  tino  w  r  find  out  the  Mechamfm 

of  the  Mufdes^which  indeed^  farr  as  I  ha've  hitherto  been  able  to  ex- 

•  to  me  not  lb  very  perplex  as  one  might  imagine, especially 

amine  feems  to  me  not  lo  very  Pq[.  Mufcle?  of  Crair, and 

feveraHbm  of  large  Shell-fi(h,and  comparing  my  Obfervations  on  them, 
with  the  circumftances  I  obferv’d  in  the  mufcles  of  terreflrial  Amma  s. 
Now  as  in  this  Inftance  of  the  Beard  of  a  wilde  Oat,  we  fee  there  is 
- .  5  ir  to  make  it  wreath  and  unwreath  it  felf^  and  to 

Sen  td^d  iXt  onely  a  little  breath  of  mold  or  dry 

Air  or  a  fmall  atome  almoft  of  water  or  liquor,  and  a  *lttleh£a! 

Air,  or  a  iman  .  holding  this  Beard,  plac’d  and  fix  d  as  I  be* 

it  again  evapora  i  5  ^  g  thetip  of  a  fmall  fhred  of  Paper 

i^welTrfaify’d  fpirit  of  Wine,  and  then  touching  the  wreath’d  Cylw* 

dr7calJmXX  perceive  it  Jo  untwift  it  felf  5  and  presently  again  up* 
drtcal  par  jy  l  P  r  .  -  b  the  great  heat,  it  will  re-twift  it  felf, 

and^towmit  move  forward  and  backwards  as  oft  as  you  repeat  the 

touching  it  with  the  fpirit  of  Wine ;  fo  may,  perhaps,  the  tanking and 
toucn  g  F  the  influx  and  evaporation  of  fome  kind 

of 'Prot  l^eButofthisEnquiry  1  fhall  ad/mote  elfewhere. 


Obferv.  XXVIII.  Of  the  Seeds  of  Venus  looking-glafl^  or  Corn 
Violet. 

FRom  the  Leaves,  and  Downs,  and  Beards  of  Plants, we  come  at  laft  to 
the  Seeds ;  and  here  indeed  feems  to  be  the  Cabinet  of  Nature,wheie- 
XX.  „re  laid  up  its  Jewels.  The  providence  of  Nature  about  Vegetables,is  m 
no  part  mamfefted  more, then  in  the  various  contrivances  about  the  feed. 
Seed  is  there  in  any  part  of  the  Vegeub! 1*  < b*™* ' 
beautifull  adornments,  as  about  the  feed  5  this  in  the  larger  to  ^ 
is  moft  evident  to  the  eye  5  nor  is  it  lefs  mam ifeft 

inthofe  feeds  whofc  fhape  and  ftru&ure,  by  reafon  oltheir  imalnels,tne 

ste" s  **  *-» 

cover’d  onely  withalkin,  others  with  a  kind  of  lhell,  others  wrth  both, 
35  O^Sedaf  have?o^de»ed  four  forts  which  may  foveas  a 

Sftdmn  of  what  the  inquifitive  obfervers  are  Ukdy  «»  »«d^ngthe 

reft.  The  firft  of  thefe  feeds  which  are  defcribed  in  the  i  ?.  Scheae,  ate 
thofe  of  Corn-Violets,  the  feed  is  very  fmall,  black,  and  fhimng,  aniC 

almoft  like  a4ry  final!  Flea,  But 
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Mic  rofcope ,  it  appears  a  large  body,  cover’d  with  a  tough  thick  and  bright 


reflecting  (kin  very  irregularly  (hrunk  and  pitted,  iniomuch  that  it  is  al- 
moft  an  impofiibility  to  find  two  of  them  wrinkled  alike,  fp  great  a  va- 

riety  may  there  be  even  in  this  little  feed.  . 


i  This,  though  it  appear’d  one  of  the  moft  promising  feeds  for  beauty  to 


the  naked  eye,yet  through  the  Microfcope  it  appear’d  but  a  rude  milhapen 
feed,  which  I  therefore  drew,  that  I  might  thereby  ’manifeft  how  unable 
we  are  by  the  naked  eye  to  judge  of  beauteous  or  lefs  curious  microfiopi- 
cal  ObjeCcs  5  cutting  fome  of  them  in  funder,  I  oblerv  d  them  to  be  fill  d 
with  a  greenifh  yellow  pulp,  and  to  have  a  very  thick  hulk,  in  propor¬ 


tion  to  the  pulp. 


Obferv.  XXIX.  Of  the  Seeds  if  T yme. 


>“T~Hefe  pretty  fruits  here  reprefented,  in  the  t'S.  scheme,  are  nothing 
J  elfe,but  nine  feveral  feeds  of  Ty  me  5  they  are  all  of  them  in  differ 
ing  poflure,both  as  to  the  eye  and  the  light  5  nor  are  they  all  of  them  ex¬ 
actly  of  the  fame  (hape,  there  being  a  great  variety  both  in  the  bulk  and 
figure  of  each  feed  5  but  they  all  agreed  in  this, that  being  look’d  on  with 
a  Microscope,  they  each  of  them  exadtly  refembled  a  Lemmon  of  Orange 
dry’d*  and  this  both  in  (hape  and  colour.  Some  of  them  are  a  little 
rounder,  of  the  (hape  of  an  Orange,  _  as  A  and  they  have  each  of 
them  a  very  conlpicuous  part  by  which  they  were  join  d  to  their  little 
folk  and  one  of  them  had  a  little  piece  of  (talk  remaining  on  5  the  oppo* 
fire  fide  of  the  feed,  vou  may  perceive  very  plainly  by  the  F igure,is  very 
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They  feem’d  each  of  them  a  little  creas  d  or  Wttnckled, 


very  confoicuoufly  furrow’d,  as  if  the  inward  make  of  this  feed  had  been 
fomewhatlikethatofa  Lemmon  alfo,  but  upon  dividing  feveral  feeds 
With  a  very  (harp  Pen-knife,  and  examining  them  afterward,  I  found 
their  make  to  be  in  nothing  but  bulk  differing  from  that  of  Peas, that  is,to 
have  a  pretty  thick  coat, and  all  the  reft  an  indifferent  white  pulp,  which 
feem’d  very  clofe  5  fo  that  it  feems  Nature  does  not  very  much  alter  her 
method  in  the  manner  of  inclofing  and  preferving  the  vital  Principle  m 
thefeed,in  thefe  very  (mall  grains,  from  that  of  Beans,  Peas,  • 

The  Crain  affords  a  very  pretty  ObjeCt  for  the  Microfcope ,  namely,  a 
Difhof  Lemmons  plac’d  in  a  very  little  room  5  (hould  a  Lemmon  or  Nut 
be  proportionably  magnify ’d  to  what  this  feed  of  Tyme  is,it  would  make 
it  appear  as  bigg  as  a  large  Hay-reek,and  it  would  be.no  gfeat  wonder  to 
fee  Homers  Iliads ,  and  Homer  and  all,  cramm  d  into  fuch  a  Nut-(hell.  We 
may  perceive  even  in  thefe  (mall  Grains,  as  well  as  in  greater,  how  curi¬ 
ous  and  carefull  Nature  is  in  preferving  the  feminal  principle  of  Vege¬ 
table  bodies,  in  what  delicate,  ftrong  and  moft  convenient Cabmetsihe 
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lays  thertl  and  clofes  them  in  a  pulp  for  their  fa fcr  prote&ion  from  out¬ 
ward  dangers-,  and  for  the  fupply  of  convenient  alimental  juice,  when 
the  heat  of  the  Sun  begins  to  animate  and  move  thefe  little  automatons 
or  Engines,  as  if  (he  would, from  the  ornaments  wherewith  (hehasd:eckt 
thefe  Cabinets,  hint  to  us,  that  in  them  (he  has  laid  up  her  Jewels 
and  Mafter-pieces.  And  this,  if  we  are  but  diligent  in  obferving,  we 
fhall  find  her  method  throughout.  There  is  no  curiofity  in  the  Elemental 
kingdom,  if  I  may  fo  call  the  bodies  of  Air,  Water,  Earth,  that  are  com¬ 
parable  in  form  to  thofe  of  Minerals 5  Air  and  Water  having  no  form  al 
all,unlefs  a  potentiality  to  be  form’d  into  Globules  5  and  the  clods  and 
parcels  of  Earth  are  all  irregular,  whereas  in  Minerals  fhe  does  begin  to 
Geometries  and  pra&ife,  as  ’twere,  the  firft  principles  of  Mechanic 4r, 
fhaping  them  of  plain  regular  figures,  as  triangles,  fquares,  &c.  and  te- 
traedrons,  cubes,  &c.  But  none  of  their  forms  are  comparable  to  the 
more  compounded  ones  of  Vegetables  $  For  here  fhe  goes  a  ftep  further, 
forming  them  both  of  riiOre  complicated  ftiapes,  and  adding  alfo  multi¬ 
tudes  of  curious  Mechanick  contrivances  in  their  ftru&ure^for  whereas  in 
Vegetables  there  was  no  determinate  number  of  the  leaves  or  branches, 
nor  no  exactly  certain  figure  of  leaves,  or  flowers, or  feeds,  in  Animals  all 
thofe  things  are  exa&ly  defin’d  and  determin’d ,  and  where-ever  there 
Is  either  an  excels  or  defeat  of  thofe  determinate  parts  or  limbs,there  has 
been  feme  impediment  that  has  fpoil’d  the  principle  which  was  raoft  re¬ 
gular  :  Here  welhall find, not  onely  moft curioufly compounded  ftiapes, 
but  moft  ftupendious  Mechanifins  and  contrivances,  here  the  ornaments 
are  in  the  higheft  perfe&ion,  nothing  in  all  the  Vegetable  kingdom  that 
is  comparable  to  the  deckings  of  a  Peacock ,  nay, to  the  curiofity  of  any 
feather^  as  I  elfewhere  (hew  5  nor  to  that  of  the  fmalleft  and  moft  dcfpj- 
cable  Fly.  But  I  muft  not  ftay  on  thefe  lpeculations,  though  perhaps  it 
were  very  well  worth  while  for  one  that  had  leilure,to  fee  what  Informa¬ 
tion  may  be  Iearn’d  of  the  nature, or  ufe,or  virtues  of  bodies,by  their  feve- 
ral  forms  and  various  excellencies  and  properties.  Who  knows  but  Adant 
might  from  feme  fuch  contemplation,  give  names  to  all  creatures?  If  at 
leaft  his  names  had  any  fignificancy  in  them  of  the  creature’s  nature  on 
which  he  impos’d  it  5  as  many  (upon  what  grounds  I  know  not)  have 
fuppos’d :  And  who  knows,but  the  Creator  may,in  thofe  chara&ersjhave 
written  and  engraven  many  of  his  moft  myfterious  defigns  and  counfels* 
and  given  man  a  capacity,  which,  aflifted  with  diligence  and  uiduftry, 
may  be  able  to  read  and  underftand  them.  But  not  to  multiply  my  di- 
greflion  more  then  I  can  the  time,  1  will  proceed  to  the  next,  which  is. 
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other  Microfcopical  feeds  of  Vegetables :  For  firft,  though  they  grow  in  a 
Cafe  or  Hive  oftentimes  bigger  then  one  of  thefe  Figures  of  the  wicre- 
fcopical appearance,  yet  are  they  for  the  moff  part  fo  very  little,  that  they 
exceed  not  the  bulk  of  a  fmall  Nit-t,being  not  above  part  of  an  Inch  in 

Diameter,  whereas  the  Diameter  of  the  Hive  of  them  oftentimes  exceeds 
f  wo  Inches,fo  that  it  is  capable  of  containing  ncer  tvvo  hundred  thoufand, 
and  fo  in  all  likelihood  does  contain  a  vaft  quantity,  though  perhaps  not 
sthat  number.  Next,  for  their  prettinefs,  they  may  be  compar’d  to  any 
mcrcfcopical  feed  I  have  yet  feen$  for  they  are  of  a  dark  brownifh  red 
x&lour,  curioufly  Honey-combd  all  over  with  a  very  pretty  variety  of 
Net-work,  or  a  fmall  kind  of  imboftnent  of  very  orderly  raisd  ridges, 
the  furface  of  them  looking  not  unlike  the  infide  of  a  Beev’s  ftomack.  But 
that  which  makes  it  moft  confiderable  of  all,  is,  the  medicinal  virtues  of 
if,  which  are  fuch  as  are  not  afforded  us  by  any  Mineral  preparation  5  and 
that  is  for  the  procuring  of  deep,  a  thing  as  neceflary  to  the  well-being 
of  a  creature  as  his  meat,  and  that  which  refrefties  both  the '  voluntary 
and  rational  faculties,  which,  whifft  this  affe&ion  has  feisd  the  body, are 
for  the  mod:  part  unmovd,  and  at  reft.  And,  methinks,  Nature  does 
leem  to  hint  fome  very  notable  virtue  or  excellency  in  this  Plant  from  the 
curiofity  it  has  beftow’d  upon  it.  Firft,  in  its  flower,  it  is  of  the  higheft 
fcarlet-Dye,  which  is  indeed  the  prime  and  chiefeft  colour,  and  has  been 
in  all  Ages  of  the  world  moft  highly  efteenfd :  Next,  it  has  as  much  cu¬ 
riofity  Ihewd  alfo  in  the  hulk  or  cafe  of  the  feed,  as  any  one  Plant  I  have 
yet  met  withall  5  and  thirdly,  the  very  feeds  themfelves,  the  Microfcope 
difeovers  to  be  very  curioufly  Ihap’d  bodies  ^  and  laftly.  Nature  has 
taken  fuch  abundant  care  for  the  propagation  of  it,  that  one  fibgle  feed 
grown  into  a  Plant,  is  capable  of  brihging  fome  hundred  thousands  of 
feeds.  ‘  >  I' 

It  were  very  worthy  fome  able  man’s  enquiry  whether  the  intention  of 
Nature,  as  to  the  fecundary  end  of  Animal  and  Vegetable  fobftances 
inight  not  be  found  out  by  fome  fuch  chara&ers  and  notable  impreffions 
as  thefe,  or  from  divers  other  circumfrances,  as  the  figure,  colour,  place, 
time  of  flourilhing,  Ipringing  and  fading,  duration',  tafte,  fmell,  <&c.  For 
if  fuch  there  are  (as  an  able  Phyficiun  upon  good  grounds  has  given  me 
caufe  to  believe)  we  might  then,  indeed  of  ftudying  Herbals  (where  fo 
little  is  deliver  d  of  the  virtues  of  a  Plant,  and  lefs  of  truth)  have  re- 
courfe  to  the  Book  of  Nature  it  felf,  and  there  find  the  moft  natural, 
jjfeftill,  and  moft  effectual  and  Ipecifick  Medicines,  of  which  we  have 
agiongft  Vegetables,  two  very  noble  Inftarices  to  incourage  foch  a  hope, 
the  one  of  the  JeJuite  powder  for  the  cure  of  intermitting  Feavers^xxd.  the 
other  of  the  juice  of  Poppy  for  the  curing  the  defeat  of  fleeping. 
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Obferv.  XXXI.  Of  Purflane-feed. 

THc  Seeds  of  Purjlane  feem  of  very  notable  fhapes,  appearing  through 
the  Microfcope  fhap’d  fomewhat  like  a  nautilus  or  Porcelane  (hell,  as 
may  be  feen  in  the  XX.  Scheme,  it  being  a  (mail  body,  coyl’d  round  in 
the  manner  of  a  Spiral  *  at  the  greater  end  whereof, which  reprefents  the 
mouth  or  orifice  of  the  Shell,  there  is  left  a  little  white  tranfparent  fub¬ 
ftance,  like  a  fkin,  reprefented  by  B  B  B  B,  which  feems  to  have  been  the 
place  whereunto  the  ftem  was  join'd.  The  whole  furface  of  this  Cockd 
or  Shell,  is  cover’d  over  with  abundance  of  little  prominencies  or  buttons 
very  orderly  rang’d  into  Spiral  rows,  the  fhape  of  each  of  which  feem  d 
much  to  refemble  a  Wart  upon  a  mans  hand.  The  order;  variety,  and 
curiofity  in  the  fhape  of  this  little  feed,  makes  it  a  very  pleafant  object 
for  the  Microfcope ,  one  of  them  being  cut  afunder  with  a  very  fliaro  Pen¬ 
knife,  difeover’d  this  carved  Calket  to  be  of  a  brownifii  red,  and  fome¬ 
what5  tranfparent  fubftance,  and  manifefted  the  infide  to  be  fill’d  with  a 
whitifh  green  fubftance  or  pulp,  the  Bed  wherein  the  feminal  principle 
lies  invelop’d . 

There  are  multitudes  of  other  feeds  which  in  fhape  reprefent  or  imi¬ 
tate  the  forms  of  divers  other  forts  of  Shells:  as  the  feed  of  Scurvy - 
graft,  very  much  refembles  the  make  of  a  Concha  Venerea ,a  kind  of  Puree- 
lane  Shell  5  others  reprefent  feveral  forts  of  larger  fruits,  fweat  Marje- 
rome  and  Pot-mar jerome  reprefent  Olives.  Carret  feeds  are  like  a  eleft 
of  a  Coco-Nut  Hufk*  others  are  like  Artificial  things,  as  Succory  feeds 
are  like  a  Quiver  full  of  Arrows,  the  feeds  of  Amaranthus  are  of  an  ex¬ 
ceeding  lovely  fhape,  fomewhat  like  an  Eye :  The  fkin  of  the  black  and 
fhrivled  feeds  of  Onyons  and  Leeks,are  all  over  knobbed  like  a  Seals  fkin. 
Sorrel  has  a  pretty  black  lhining  three-fquare  feed, which  is  picked  at  both 
ends  with  three  ridges,  that  are  bent  the  whole  length  of  it.  It  were  al- 
moft  cndlefs  to  reckon  up  the  feveral  fhapes, they  are  fo  many  and  (b  va¬ 
rious  ,  Leaving  them  therefore  to  the  curious  ubferver,  I  fhall  proceed  to 
theQbfervations  on  the  parts  of  Animals. 


'*'10  >  \  V  •  f 

Obferv.  XXXII.  1  Of  the  Figure  of feveral forts  of  Hair,  and  cf 
the  texture  of  the  (kin. 

Viewing  fome  of  the  Hairs  of  my  Head  with  a  very  good  Microfcope, 
I  took  notice  of  thefe  particulars : 

1.  That  they  were,  for  the  moft  part,  Cylindrical,  fome  of  them  were 
fomewhat  Prifmatical, but  generally  they  were  veryneer  round, fuch  as  are 
reprefented  in  the  fccond  Figure  of  the  ^.Schem»,by  the  Cylinders  EEE. 
nor  could  I  find  any  that  had  ftiarp  angules. 

2.  That 


* 
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Was'nJcrer'the  "* *“  ** t0p’  WaS  b^er  then  that  which 

3.  That  they  were  all  along  from  end  to  end  tranfparent,  though  not 
veiycleerthcend  next  the  root  appearing  like  a  black  tranfparent  piece 
of  Horn,  the  end  next  the  top  more  brown,,  fomewhat  like  tranfparent 

I  4'  rorot ,of  the  Hairs  lre,e  pretty  fmooth,  tapering  inwards 

almoft  like  a  Parfneb;  nor  could  I  find  that  it  had  anVfi  aments  or  anv 
other  veflels,  fuch  as  the  fibres  of  Plants.  '  ’  °r  “T 

...  5-  That  the  top  when  fplit  (which  is  common  in  long  Hair')  aonear’d 
like  the  end  of  a  fuck,  beaten  till  it  be  all  flitter'd,  there  befog  notonely 
two  fphnters,  but  fometimes  half  a  fcore  and  more  ■  < 

6  That  they  were  all,  as  farr  as  I  was  able  to  find,  folid  Cylindrical 
bodies,  not  pervious,  like  a  Cane  or  Bulrufl, ;  nor  could  I  find  that  they 
had  anyPith  ordiftmaion  ofRmd.orthelike,  fuchas  Ihad  obfcrv'din 
Hone-hairs,  the  Briftles  of  a  Cat,  the  Indian  Deers  Hair,  &c. 


1*>1 


Obfervations  on  fever  al  other  forts  /Hair. 

For  the  Brifles  of  a  Hogg,  I  found  theta  to  be  firft  a  hard  tranfpafen 
horny  fubftance.  Without  the  leaft  appearance  of  pores  or  holes  in  it  5  anc 

... .  U  j  p  1  .  .  1  ,  |  ^  cutting  many  of  theta  with  £ 

very  (harp  Razor,  fo  that  they  appear  d,  even  in  the  dials,  to  have  a  pret 
ty  fmooth  furface,  but  fomewhat  waved  by  the  fawing  to  and  fro  of  th< 
Razor,  as  is  Vifiblein  the  end  of  the  Trifmatical  body  A  of  the  fam< 
figure;  and  then  making  trials  with  caufing  the  light  to  be  call  on  then 
all  the  various  Ways  I  could  think  of,  that  was  likely  to  make  the  pore) 
appear,  if  there  had  been  any,  I  was  not  able  to  difcover  any. 

Next,  the  Figure  of  the  Brides  was  very  various,  neither  perfe&h 
round,  nor  (harp  edg'd,  but  PrifmMcal,  with  divers  fides,  and  round 
angles,  as  appears  in  the  Figure  A.  The  bending  of  them  in  any  pari 

where  they  before  appear  d  cleer,  would  all  flaw  them,  and  make  then: 
look  white. 


The„Muftacheos  of  a  Cat  (part  of  one  of  which  is  reprefented  by  the 
mort Cylinder  B  of  the  fame  Figure)  feem’d  to  have,  all  of  them  that  I  ob- 
lerv  d,a  large  pith  in  the  middle,  like  the  pith  of  an  Elder,  whofe  texture 
was  fo  clofe,  that  I  was  not  able  to  difcover  the  leaft  fign  of  pores  5  and 
thofe  parts  which  feeta  to  be  pores, as  they  appear’d  in  one  pofition  to  the 
®  another  I  could  find  a  manifeft  refledtiota  to  be  caft  from  them. 

This  I  inftance  in, to  hint  that  it  is  not  fafe  to  conclude  any  thing  to  be 
pofitively  this  or  that,  though  it  appear  never  fb  plain  and  likely  when 
look  d  on  with  a  Microfcope  in  one  pofture,  before  the  fame  be  examin’d 
by  placing  it  in  feveral  other  pofitions. 

And  this  I  take  to  be  the  reafon  why  many  have  believed  and  aflerted 
the  Hairs  of  a  man’s  head  to  be  hollow,  and  like  fo  many  fmall  pipes  per^ 
forated  from  end  to  end. 

Now,  though  I  grant  that  by  an  Analogic  one  may  fuppofe  them  fo, 

and 
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and  from  the  Tohnian  difeafe  one  may  believe  them  fuch,  yet  I  think  we 
have  not  the  lead  encouragement  to  either  from  the  Alicrofcope,rmch  lets 
pofitively  to  affert  them  fuch.  And  perhaps  the  very  effence  of  the  Phc* 
Ptlenica  may  be  the  hairs  growing  hollow,  and  of  an  unnatural  con- 

Andas  for  the  Analogic ,  thoughl  am  apt  enough  to  think  that  the  hair? 
of  feveral  Animals  may  be  perforated  fomewhat  like  a  Cane,  or  at  leak 
have  a  kind  of  pith  in  them,firk,becaufe  they  feem  as  twere  a  kind  of  Ve¬ 
getable  growing  on  an  Animal,  which  growing, they  lay,  remains  a  long 
while  after  the  Animal  is  dead,  and  therefore  Ihould  like  other  Vege¬ 
tables  have  a  pith  j  and  fecondly,becaufe  Horns  and  Feathers  and  Por¬ 
cupine’s  Quils,  and  Cats  Brilles,and  the  long  hairs  of  Horfes, which  come 
very  neer  the  nature  of  a  mans  hair,feem  all  of  them  to  have  a  kind  of  pith, 
and  fome  of  them  to  be  porous, yet  I  think  it  not  (m  thefe  cafes,  where  we 
have  fuch  helps  for  the  fenfe  as  the  Microscope  affords)  fafe  concluding 
or  building  on  more  then  we  fenfibly  know,  fince  we  may, with  exami¬ 
ning  find  that  Nature  does  in  the  make  of  the  fame  kind  offubkance, 
often  vary  her  method  in  fram^g  of  it  .^nk^nces  pnoughto  confirm  this 
we  may  find  in  the  Horns  of  feveral  creatures :  as  what  a  vak  difference 
is  there  between  the  Horns  of  an  Oxe,  and  thofe  of  fome  forts  of  Staggs 
as  to  their  fhape  >  and  even  in  the  hairs  of  feveral  creatures,  we  find  a 
vak  difference ,  as  the  hair  of  a  man  s  head  feems,  as  I  faid  before,  long. 
Cylindrical  and  fometime  a  little  rrifmatical ,  folid  or  impervious,  and 
very  frnall  *  the  hair  of  an  Indian  Dec  r  (apart  of  the  middle  of  which  is 
deferibed  in  the  third  Figure  of  the  fiftff Scheme ,  marked  with  F)  is  big¬ 
ger  in  compafs  through  all  the  middle  of  it, then  the  Brifle  of  an  Hogg,but 
the  end  of  it  is  finalier  then  the  hair  of  any  kind  of  Animal  (as  may  be 
feen  by  the  Figure  G)  the  whole  belly  of  it,  which  is  about  two  or  three 
Inches  long,  looks  to  the  eye  like  a  thread  of  courfe  Canvafs,  that  has 
been  newly  unwreath’d,  it  being  all  wav  d  or  bended  to  and  fro,  much 
after  that  manner,  but  through  the  Microfcope  it  appears  all  perforated 
from  fide  to  fide, and  Spongie,  like  a  fmall  kind  of  fpongy  Coral,  which  is 
often  found  upon  the  Engli/hthores?  but  though  I  cut  it  tranfverfly,  I 
could  not  perceive  that  it  had  any  pores  that  ran  the  long-way  pi  the 
hair:  the  long  hairs  of  Horfes  CC  and  D,  feem  Cylindrical*^  fpmpwhat 
pithy  5  the  Brides  of  a  Cat  B,  arc  conical  and  pithy:  the  Quijs  of  Por¬ 
cupines  and  Hedghoggs,  being  cut  tranfverlly,  have?  whitiki  pith,  in  the 
manner  of  a  Starr, or  Spur-rowel :  Piggs-hair  (A)  is  fomewha trigonal, 
and  feems  to  have  neither  pith  nor  pore :  And  other  kinds  ot  hair  have 
quite  a  differing  krufture  and  form.  And  therefore  I  think  it  no  way 
agreeable  to  a  true  natural  Hikorian,  to  pretend  to  be  fo  kiarp-fighted, 
as  to  fee  what  a  pre-conceiv’d  Hypothecs  tells  them  (hould  be  there,where 
another  man,  though  perhaps  as  feeing,  but  not  forekall  d,  can  dilcover 

n°Bmto1proceed  *  I  obferv’d  feveral  kind  of  hairs  that  had  been  Dyed, 
and  found  them  to  be  a  kind  of  horny  Cylinder ,  being  of  much  about  the 
tranfparency  of  a  pretty  cleer  piece  of  Oxe  horn  3  thefe  appear^quite 
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throughout  ‘ting’d  with  the  colours  they  exhibited.  And  ’tis  likely, that 
thofe  hairs  being  boy  I’d  or  fteep’d  in  thofe  very  hot  ting’d  liqpors  in  the 
Dy  e-fat,  And  the  fubftance  of  the  hair  being  much  like  that.of  itn  Oxes, 
Horn,  the  penetrant  liquor  does  fo  far  mollifie  and  foften  the  fubftance, 
that  it  finks  into  the  very  center  of  it,  andfo  the  ting’d  parts  come  to  be 
mix’d  and  united  with  the  very  body  of  the  hair,and  do  not  (as  feme  haver 
thought)  Only  ftick  on  upon  the  outward  furface.  And  this, the  boiling  of 
Horn  will  make  more  probable  3.  for  we  (hall  find  by  that  a&ion,  that  the 
water  will  insinuate  it  felf  to  a  pretty  depth  within  the  furface  of  it, 
especially  if  this  penetrancy  of  the  water  be  much  helped  by  the  Salts 
that  are  ufually  mix’d  with  the  Dying  liquors.  Now,  whereas  Silk  may 
be  dyed  or  ting’d  into  all  kind  of  colours  without  boiling  Or  dipping  in¬ 
to  hot  liquors,  I  ghefs  the  reafort  to  be  two-fold :  Firft,  becaufe  the  fila¬ 
ments,  or  fmali  cylinders  of  Silk,  are  abundantly  (mailer  and  finer,  and  fo 
have  a  much  lels  depth  to  be  penetrated  then  moft  kind  of  hairs  3  and 
next,  becaufe  the  fubftance  or  matter  of  Silk,  is  much  more  like  a  Glew 
then  the  fubftance  of  Hair  is.  And  that  I  have  reafon  to  fuppofe  * 
Firft,  becaufe  when  it  is  fpun  or  drawn  out  of  the  Worm,  it  is  a  perfect 
glutinous  fubftance,  and  very  eaftly  fticks  and  cleaves  to  any  adjacent 
body,  as  I  have  feveral  times  obferved,  both  in  Silk- worms  and  Spiders. 
Next,  becaufe  t^at  I  find  that  water  does  eafily  diftolve  and  mollifie  the 
fubftance  again,  which  is  evident  from  their  manner  of  ordering  thofe 
bottoms  or  pods  of  the  Silk-worm  before  they  are  able  to  unwind  them,  ft 
is  no  great  wonder  therefore,if  thofeDyes  or  ting’d  liquors  do  very  quick¬ 
ly  mollifie  arid  tinge  the  furfaces  of  fo  fmali  and  fo  glutinous  a  body. 
And  we  need  not  wonder  that  the  colours  appear  fo  lovely  in  the  one, 
and  fb  dull  in  the  other,  if  we  view  but  the  ting’d  cylinders  of  both 
kinds  with  a  good  Microscope  3  for  whereas  the  fubftance  of  Hair, at  beft,is 
but  a  dirty  dufkifb  white  feme  what  tranfparent,  the  filaments  of  Silk  have 
a  moft  lovely  tranfparency  and  cleernefs,  the  difference  between  thofe 
two  being  not  much  lels  then  that  between  a  piece  of  Horn,  and  a  piece 
of  Cryftal  3  the  one  yielding  a  bright  and  vivid  refle&ion  from  the  con¬ 
cave  fide  of  the  cylinder,  that  is,  from  the  concave  furface  of  the  Air 
that  incompafles  the  back-part  of  the  cylinder  3  the  other  yielding  a  dull 
and  perturb’d  reflexion  from  the  feveral  Heterogeneous  parts  that  com- 
pofe  it.  And  this  difference  will  be  manifeft  enough  to  the  eye.if  you  get  a 
couple  of  fmali  Cylinders,  the  fmaller  of  Cryftal  Glafs,the  other  of  Horn, 
and  then  varnifhing  them  over  very  thinly  with  feme  tranfparent  colour, 
Which  will  reprefent  to  the  naked  eye  much  the  fafne  kind  of  obje&  which 
isreprefented  to  it  from  the  filaments  of  Silk  and  Hair  by  the  help  of  the 
Microfcope.  Now,  fince  the  threads  of  Silk  and  Serge  are  made  up  of  a 
great  number  of  thefe  filaments,  we  may  henceforth  Ceafe  to  wonder  at 
the  difference.  From  much  the  fame  reafon  proceeds  the  vivid  and  love¬ 
ly  colours  of  Feathers,  wherein  they  very  farr  exceed  the  natural  as  well 
as  Artificial  colours  of  hair, of  Which  I  fhallfay  more  in  its  proper  place. 

The  Teguments  indeed  of  creatures  are  all  of  them  adapted  to  the  pe- 
fuliar  ufe  and  convenience  of  that  Animal  which  they  inwrap  3  and  very 
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much  alfo  for  the  ornament  and  beauty  of  it,  as  will  be  moft  evident  to 
Zone  that  (hall  attentively  confider  the  various  kinds  of  cloathing 
wherewith  moft  creatures  are  by  Nature  inverted  and  cover  d.  Thus  I 
have  obferved,  that  the  hair  or  furr  of  thofe  Northern  white  Bears  that 
inhabite  the  colder  Regions,  is  exceeding  thick  and  warm:  the :  hke  have 
I  obferv’d  of  the  hair  of  a  Greenland  Deer,  which  being  brought  alive  to 
London^  had  the  opportunity  of  viewing }  itshair  was  fo  exceeding  thic, 
lone  and  foft,  that  I  could  hardly  with  my  hand,  grafp  or  take  hold  of 
his  lkin  and  it  feem’d  fo  exceeding  warm,  as  I  had  never  met  with  any 
before.3  And  as  for  the  ornamentative  ufe  of  them,  it  is  moft  evident  m  a 
multitude  of  creatures, not  onely  for  colour,  as  the  Leopards,  Cats,Rhein 
Deer  &c.  but  for  the  ftiape,  as  in  Horfesmanes,  Cats  beards, and  feveral 
other  of  the  greater  fort  of  terreftrial  Animals,  but  is  muchmore  confpi- 
cuous,  in  the  Veftments  of  Fifties,  Birds,  Infers,  of  which  I  (hall  by  and 

b>  As  for^Xe^n,3  the  Microfcope  difcovers  as  great  a  difference  between 
the  texture  of  thofe  feveral  kinds  of  Ammah,  as  it  does  between  their 
hairs  •  but  all  that  I  have  yet  taken  notice  of,  when  tann  d  or  drefs  d,  are 
of T  Sponglcnature,  and  Lm  to  be  conftituted  of  an  infin.tecotn^ny 
of  fmall  long®  res  or  hairs,  which  look  not  unlike  a  heap  of  Tow  or 
Okum  ;  every if  which  fibres  feem  to  have  been  feme  Part.°f  aNJ^> 
and  probably,  whil^the  Animal  was  alive,  might  have  its  diftinft  fan&- 
on  and  fcrvcforthe  contraction  and  relaxation  of  the  lkin,  and  for  the 
flretching  and  flirinking  of  it  this  or  that  way. 

And  indeed,  without  fuch  a  kind  of  texture  as  this,  which  is  very  like 

that  of  it  would  feem  very  ftrange,  how  any  bo^^°”g.fis*h5 

fkin  of  an  Animal  ufually  is,  and  fo  clofe  as  it  feems,  whil  ft  the  Animal  is 
living,  Ihould  be  able  to  fuffer  fo  great  an  extenfion  any  ways,  without* 
all  hurting  or  dilacerating  any  part  of  it.  But,fince  we  are  informdbythe 
Micrqfcoic,  that  it  confifts  of  a  great  many  fmall  filaments,  which  are  im¬ 
plicated,  or  intangled  one  within  another,  almoft  no  otherwife  then  the 
hairs  in  a  lock  of  Wool,  or  the  flakes  in  a  heap  ofTow,  though  not  alto¬ 
gether  fo  loofe  5  but  the  filaments  are  here  and  there  twilled, as  twere,or 
interwoven, and  here  and  there  they  join  and  unite  with  one  another, fo  as 
indeed  the  whole  lkin  feems  to  be  but  one  piece, we  need  not  much  won¬ 
der:  And  though  thefe#m  appear  not  through  3M,crtfeepe,™&ly  pm- 
ed  and  contex  d,as  in  Sponge  5  yet,as  I  formerly  hinted,  lam  apt  to  think, 
that  could  we  find  feme  way  of  difeovenng  the  texture  ofi^  whil  ft  it  n- 
vefts  the  living  Animator  had  feme  very  eafie  way  of  feparating  the  pulp 
or  intercurrent  juices,  fuchas  in  all  probability  fill  thoe  erj  1  , 

out  dilacerating,  brufing,  or  otherwife  fpoiling  the  texture  of  it  (as  it 
feems  to  be  very  much  by  the  ways  of  tanning  and  dreffing  now  us  d)  we 
might  difeover  a  much  more  curious  texture  then  I  have  hitherto  been 
able  to  find  ^  perhaps,fomewhat  like  that  of  Sponges.  ,  r 

That  of  chamoifi  Leather  is  indeed  very  much  like  that  of  Spun^  lave 
onely  that  filaments  feem  nothing  neer  lb  even  and  round,  nor  alto¬ 
gether  fo  fmall,  nor  has  it  fo  curious  joints  as  has,  fome  of  which  I 
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have  lately  difeover’d  like  thofe  of  a  Sponge,  and  perhaps  all  thefe  three* 
bodies  may  be  of  the  fame  kind  offubftance,  though  two  of  them  indeed 
are  commonly  accounted  Vegetable  (  which  ,  whether  they  be  fo  ol4 
no,  I  (hall  not  now  difpute)  Eut  this  leems  common  to  all  three,  that 
they  undergo  a  tanning  or  d refling,  whereby  the  interfpers’d  juicesare 
wafted  and  waftfd  away  before  the  texture  of  them  can  be  difeover’d. 

What  their  way  is  of  dreffing,  or  curing  Sponges,  Iconfefs,  I  cannot 
learn  3  but  the  way  of  dreiling  Spunky  is,  by  boiling  it  a  good  while  in  a 
ftrong  Lixivium,  and  then  beating  it  very  well  5  and  the  manner  of  dref¬ 
fing  Leather  is  fufficiently  known. 

It  were  indeed  extremely  defirable,  if  fuch  a  way  could  be  found 
whereby  the  Parenchyma  or  tiefh  of  the  Mufcles,  and  dbveral  other 
pdfts  of  the  bodyjmight  be  waftfd,  or  wafted1  cldan  away, without  vitia¬ 
ting  the  form  of  th q fibrous  parts  or  veflells  of  it,  for  hereby  the  texture 
of  thofe  parts,  by  the  help  of  a  good  Mcrofeope ,  might  be  moft  accu¬ 
rately  found.  , 

But  to  digrels  no  further,  we  may,  from  this  dilcovery  of  the  Micro - 
Jcope,  plainly  enough  underftand  how  the  (kin,  though  it  looks  foclofe 
as  it  does,  comes  to  give  a  paflage  to  fo  vaft  a  quantity  of  cxcrementitious 
(ubftances,  as  the  diligent  Sauttorius  has  excellently  obferved  it  to  do,  in 
his  medicina  fiatica  ;  for  it  feems  very  probable,  from  the  texture  after 
drefling,that  there  are  an  infinit  of  pores  that  every  way  pierce  it,and  that 
thofe  pores  are  onely  fill’d  with  fome  kind  of  juice,  or  fome  very  pulpy 
foft  fubftance,  and  thereby  the  fteams  may  almoft  as  eafily  find  a  paflage 
through  fuch  a  fluid  vehicle  as  the  vaporous  bubbles  which  are  generated 
at  the  bottom  of  a  Kettle  of  hot  water  do  find  a  paftage  through  that 
fluid  medium  into  the  ambient  Air. 

Nor  is  the  (kin  of  animals  only  thus  pervious, but  even  thofe  of  vegetables 
alfo  (eem  to  be  the  (ame;for  otherwife  I  cannot  conceive  why, if  two  (prigs 
of  Rofemary  (for  Inftance)  be  taken  as  exa&ly  alike  in  all  particulars  as 
can  be,  and  the  one  be  let  with  the  bottom  in  a  Glaft  of  water,  and  the 
other  be  (et  juft  without  the  Gla(s,butin  the  Air  onely,  though  you  (top 
the  lower  end  of  that  in  the  Air  very  carefully  with  Wax,  yet  (hall  it 
prefently  almoft  wither,  whereas  the  other  that  feems  to  have  a  fupply 
from  the  (ubjacent  water  by  its  (mall  pipes,  or  microjcopical  pores,  pre<* 
ferves  its  greennefs  for  many  days,  and  fometimes  weeks. 

Now,  this  to  me,  (eems  not  likely  to  proceed  from  any  other  cau(e then 
the  avolation  of  the  juice  through  the  (kin;  for  by  the  Wax, all  thofe  other 
poresfof  the  ftem  are  very  firmly  and  clofely  ftop’d  up.  And  from  the  more 
or  left  poroulheft  of  the  (kins  or  rinds  of  Vegetables  may,  perhaps,  be 
(omewhat  of  the  reafon  given,  why  they  keep  longer  green,  or  fooner  wi¬ 
ther;  for  we  may  oblerve  by  the  bladdering  and  craking  of  the  leaves  of 
BaySjHolly,  Laurel,  &c.  that  their  (kins  are  very  clofe,and  do  not  fuffer 
fo  free  a  paflage  through  them  of  the  included  juices. 

But  of  this,  and  of  the  Experiment  of  the  Rofemary,  I  (hall  elfewhere 
more  fully  con(ider,it  feeming  to  me  an  extreme  luciferous  Experiment, 
fuch  as  feems  indeed  very  plainly  to  prove  the  Schematifm  or  ftru&ure 
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of  Vegetables  altogether  mechanical,  and  as  neceflary, that  (water  and 
warmth  being  apply'd  to  the  bottom  of  the  fpr.g  of  a  Plant)  feme  of  it 
(hould  be  carried  upwards  into  theftem,  and  thence  diftnbuted  in  othe 
leaves,  as  that  the  water  of  the  Thames  covering  the  bottom  of  the  Mills 
at  the  Bridge  foot  of  London,  and  by  the  ebbing  and  flowing  of  it,  paf- 
fling  ftrongly  by  them,  Ihould  have  feme  part  of  it  convey  d  to  the 
Cefterns  above, and  thence  into  feveral  houfes  and  Cefterns  up  and  down 

the  City. 


Obferv.  XXXIII.  Of  the  Scales  of  a  Soal,  and  other  Fiffxs. 

HAving  hinted  fomewhat  of  the  lkin  and  covering  of  terreftrial  Ani¬ 
mals!  I  (hall  next  add  an  Obfervation  I  made  on  the  (kin  and  Scales 
of  a  seal,  a  fmall  Fifh,  commonly  enough  known;  and  herein  FiOre^as 
well  as  other  Animals,  Nature  follows  its  ufual  method,  framing  all  parts 
fo  as  that  they  are  both  ufefi.il  and  ornamental  in  all  its  composes, 
mingling  utile  Ld  duke  together;  and  both  thefe  defigns  it  feems  to 
follow  though  our  unalfifted  fenfes  are  not  able  to  peceive  them .  This  is 
not  onelymanifeft  in  the  covering  of  this  Fiflissi^,  but  m  multitudes  of 
others, which  it  would  be  too  long  to  enumerate,witne(s  particularly  that 
fmall  Sand  Shell,  which  1  mention'd  in  the  X I.  Obfervation  and  nfimte 
other  fmall  Shells  and  Scales,  divers  of  which  I  have  view  d.  Thisikinl 
view’d,  was  flead  from  a  prettylarge  Seal,  and  then  expanded  and  dry  d, 
the  infide  of  it,  when  dry,  to  the  naked  eye,  look  d  very  like  a  piece  of 
Canvafs  but  the  Mkrofcofe  difeover’d  that  texture  to  be  nothing  elfe, but 
the  inner  ends  of  thofe  curious  Scolop’d  Scales 

of  the  XXI.  Scheme ,  namely,  the  part  of  GGGG  (ot  the  larger  repre 
fentation  of  a  Angle  Scale,  in  the  firft  Figure  of  the  fame  Scheme)  which 
on  the  back  fide,  through  an  ordinary  Angle  Magnifying  Glafs,  look  d 

not  unlike  the  Tyles  on  an  houlc.  ...  c 

The  outfide  of  it,  to  the  naked  eye,  exhibited  nothing  more  of  orna¬ 
ment,  fave  the  ufual  order  of  ranging  the  Scales  into  a  tnagenalCorm, 
onelv  the  edges  feem’d  a  little  to  dune,  the  finger  being  rubb  d  from  the 
tail-wards  towards  the  head,  the  Scales  feem  d  to  flay  and  raze  it ;  But 

through  an  ordinary  Magnifying  gi?%  “  a  ^ 

carved  and  adorned  furface,  (uch  as  is  vifible  m  the  fecond  Figure,  each 
of  thofe  (formerly  almoft  imperceptible)  Scales  appearing  much  of  the 
fhape  1,1,1,  that  is,  they  were  round,  and  protuberant,  and  fomewha 

ftap’d  like  a  Scolop,  the  whole  Scale  being  creas  d  with  eunoully  wav  d 

anf indented  ridg«,withproportionablefiirrowsbttw^n;eachofwtaA 

was  terminated  with  a  very  (harp  tranfparent  bony  fubfrance,whrch>ke 
fo  many  (ball Turnpikes,  feem’d  to  armrhe  edges. 

The  back  part  KKK  was  theJkm  mto  which  each  of  thefe  Scales 
were  very  deeply  fnf  d,  in  the  curiousregular  order,  vifible  in  the  fccond 
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Figure.  The  length  and  (hapeof  the  part  of  the  Seale  whi'clv^s  buried 
by  the  lkin,is  evidenced  by  the  firft  Figure^  which  is  the  reptejqntation  o£ 
one  of  them  pluck’d  out  and  view’tj  through  a  good  Microfcape,  namely,, 
the  part  LFGGFL,  wherein  is  alfo  more  plainly  to  be  ietnyhe  manner, 
of  carving  of  the  fcclopt  part  of  every  particular  Scale, how  eachridgeW, 
barrEEE  is  alternately  hollowed  or  engrayep,  and  how, ey^ry gutter 
between  them  is  terminated  with  very  tranfpgrent  and .ford^pinted: 
fpikes,  and  how  every  other  of  thefe,  as  A  A  A  A,  are  much. longer  then 
the  interjacent  ones  DDD.  .  ■  '  , 

lhe  texture  or  form  alio  of  the  hidden  part  appears,  :  namely, -the  - 
middle  part,  G  G  G,  feems  to,conlift  of  a  great  tuimber  bf^rwU  -qifllfc 
or  pipes,  by  which,  perhaps,  the  whole  may  bemoiuilhed  j[  $he  fide, 
parts  FF  confiftof  a  more  fibrous  texture,  though  indeed  the  .whole 
Scale  feenfd  to  be  of  a  very  tough  grilly  fubftance, like. the  larger  Scales; 
of  other  Fifhes.  c 

The  Scales  of  the  (kin  of  a  Dog-fifh  (which  is  us’d  by  fucha&.workin 
Wood, for  the  fmoothing  of  their  work, and  confifts  plainly  enough  to  the^ 
naked  eye, of  a  great  number  offmall  horny  points)  through' the  Microfiope 
appear’d  each  of  them  curioully  ridg’d,  and  very  neatly  carved  3  anctin^. 
deed,  you  can  hardly  look  on  the  kales  of  any  Fifti,  but  you  may  difcover-. 
abundance  of  curiofity  and  beautify ing3  and  not  only  in  thefe  Fillies, but  in. 
the  fhells  and  crufts  or  armour  of  moft  forts  of  Marine  Animals  fo  inverted*. 

8}loo  yj'j  .  .  ;  TJiiK:  1  r .  r  ,•  t\\  )  rbirj:ft  viit’io  c]ot  etb  (obi! 

-  •*;  ~  iv.'j !  'A  f  A  , ,  :.i'  J ,!..d  ,■  \  b  ,y.\ 

Obfev.  XXXIV.  Of  the  Sting  of  a  Bee. 

►tuv/fli  qol!  rfj 

THe  Sting  of  a  Bee,  delineated  in  the  fecond  Figure  of  the  ^Vl.Seheine^ 
foems  to  be  a  weapon  of  offence,  and  is  as  great  an  Inftance,  that: 
Nature  did  realy  intend  revenge  as  any,  and  that  firft,  becaufe  there1 
feems  to  be  no  other  ufe  of  it.  Secondly,  by  reafon  of  its  admirable  fhape, 
Teeming  to  be  purpofely  fhap’d  for  that  very  end.  Thirdly,frorn  the  vij 
rulency  of  the  liquor  iteje&s,  and  the  fad  effe&s  and  fymptoms  that  fol¬ 
low  it* 


i)'f! 
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But  whatever  be  the  ufe  of  it, certain  it  is, that  the  ftru&ure  of  it  is  very- 
admirable  3  what  it  appears  to  the  naked  eye,  I  need  not  defcnbe,  the 
thing  being  known  almoft  to  every  one, but  it  appears  through  the  Micro j 
feope ,  to  confift  of  two  parts,  the  one  a  ftieath,  without  a  chape  or  top, 
ftiap’d  almoft  like  the  Holfter  of  a  Piftol,  beginning  at  dy  and  ending 
at  b, .this  ftieath  I  could  moft  plainly  perceive  to  be  hollow,  and  to  con¬ 
tain  in  it,  both  a  Sword  or  Dart,  and  the  poifonous  liquor  that  caufos  the: 
pain.  The  (heath  orcafefeemd  to  have  feveral  joints  or  fettings  together, 
marked  by  fg  hih^lmno,  it  was  arm’d  moreover  neer  the  top,  with  fe-r 
veral  crooks  or  forks  (pqrft)o n  one  fide,  and  ( pqrftu)  on  the  other* 
each  of  which  foem’d  like  fo  many  Thorns  growing  on  a  briar,  or  rather 
likefo  many  Cat’s  Claws  3  for  the  crooks  themfelves  feem’d  to  be  little 
(harp  tranfparent  points  or  claws,  growing  out  of  little  protuberancies  on 
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the  fide  of  the  (heath,  which,  by  obferving  the  Figure  diligently,  is  eafie 
enough  to  be  perceiv’d  i  and  from  feveral  particulars,  I  fuppofe  the  Aniv 
mal  has  a  power  of  delaying  them,  and  (hutting  them  in  again  as  it 
pleaies,  as  a  Cat  does  its  claws,  or  as  an  Adder  or  Viper  can  its  teeth' 

°f  The  other  part  of  the  Sting  was  the  Sword,  as  1  may  fo  call  it,  which 
is  fheath’d,  as  it  were, in  it,  the  top  of  which  a  b  appears  quite  through  at 
the  fmallet  end,  juft  as  if  the  chape  of  the  (heath  of  a  Sword  were  loft, 
and  the  end  of  it  appear’d  beyond  the  Scabbard  5  the  end  of  this  Dartf*) 
was  very  (harp,  and  it  was  arm’d  likcwife  with  the  like  Tenterhooks  or 
claws  with  thofe  of  the  (heath,  fuch  as  ( vxy,  xy  z  a)  thefe  crooks,  I  anr 
very  apt  to  think,  can  be  clos’d  up  alfo,  or  laid  flat  to  the  fides  of  the 
Sword  when  it  is  drawn  into  the  Scabbard, as  I  have  feveral  times  oblerv  d 
it  to  be,  and  can  be  (pred  again  or  extended  when  ever  the  Animal 

^  The  confideration  ofwhichvery  pretty  ftru<fture,hns  hinted  to  me, that 
certainly  the  ufeof  thefe  claws  feems  to  be  very  confiderable,  as  to  the 
main  end  of  this  Inftrument,  for  the  drawing  in,  and  holding  the  fting  in 
the  fleflh  5  for  the  point  being  very  (harp,  the  top  of  the  Sting  or  Dagger 
(a  b )  is  very  eafily  thruft  into  an  Animal’s  body,which  being  once  entred, 
the  Bee,  by  endeavouring  to  pull  it  into  the  (heath,  draws  (by  reafon  of 
the  crooks  (  v  x y  )  and  (  x y  z  z  )  which  lay  hold  of  the  (kin  on  either 
fide)  the  top  of  the  (heath  ( tfrv )  into  the  (kin  after  it,  and  the  crooks 
t  s  and  r,z/,  being  entred,  when  the  Bee  endeavours  to  thruft  out  the 
top  of  the  fting  out  of  the  (heath  again,  they  lay  ho]d  of  the  (kin  on  ei¬ 
ther  fide,  andfotiotonely  keep  the  (heath  from  Aiding  back,  but  helps 
the  top  inwards,  and  thus,  by  an  alternate  and  (iicceflive  retracting  and 
emitting  of  the  Sting  in  and  out  of  the  (heath,  the  little  enraged  creature 
by  degrees  makes  his  revengfull  weapon  pierce  the  tougheft  and  thickeit 
Hides  of  his  enemies,  in  fo  much  that  fome  few  of  thefe  ftout  and  re(o- 
lute  foldiers  with  thefe  little  engines,  do  often  put  to  flight  a  huge  malty 
Bear,  one  of  their  deadly  enemies,  and  thereby  Chew  the  world  how 
much  more  confiderable  in  Warr  a  few  (kilfull  Engineers  and  refolute 
foldiers  politickly  order’d,  that  know  how  to  manage  (uch  engines,  are, 
then  a  vaft  unweildy  rude  force,  that  confides  in,  and  acb  onelyby,  its 
ftrength.  But  (to  proceed)  that  he  thus  gets  in  his  Sting  into  the  (km, 
I  conjecture,  becaufe,  when  I  have  obferv  d  this  creature  living,  I  have 
found  it  to  move  the  Sting  thus,  to  and  fro,  and  thereby  alfo,  perhaps, 
does,  as  ’twere,  pump  or  force  out  the  poilonous  liquor,  and  make  it 
hang  at  the  end  of  the  (heath  about  b  in  a  drop.  The  crooks,  I  foppofe 
alfo  to  be  the  caufe  why  thefe  angry  creatures,  haftily  removing  them- 
(elvesfrom  their  revenge,  do  often  leave  thefe  weapons  behind  them, 
fheath’d,  as  ’twere,  in  the  fleih,  and,  by  that  means,  caufe  the  pamlull 
fymptoms  to  be  greater,and  more  lading, which  are  very  probably  3 

partly  by  the  piercing  and  tearing  of  the  (kin  by  the  Sting,  but  chietly 
by  the  corrofive  and  poifonous  liquor  that  is  by  this  Syringe-pipe  con¬ 
vey’d  among  the  fenfitive  parts  thereof  and  thereby  more  ealily  gnaws 
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and  corrodes  thofe  tender  fibre s:  As  I.  have  (hewed  in  the  defcciption 
of  a  Nettle  and  of  Cowhage. 

f:' a!":'  -*  JH; .  1 5  >  ;>  ...  Hi  i  l  l  1  i  ‘  i  >'?  Jfi  i  HI  *fOil  tf;*>  *| 
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Obfcrv.  XXXV.  Of  the  contexture  and  Jbape  of  the  particles  cf 
Feathers. 

r  n.  A  r/n  :4  . ■  ;•* 

Examining  feveral  forts  of  Feathers ,  I  took  notice  of  thefe  particulars 
in  all  forts  of  wing-Feathers,  efpecially  in  thofe  which  ferv’d  for  the 
beating  of  the  air  in  the  action  of  flying. 

That  the  outward  forface  of  the  Quill  and  Stem  was  of  a  very  hard,ftif£ 
and  horny  fobflance,  which  is  obvious  enough,  and  that  the  part  above 
the  Quill  was  fill  d  with  a  very  white  and  light  pith,  and, with  the  Micro- 
fiope,  I  found  this  pith  to  be  nothing  elfe,  but  a  kind  of  natural  congerm 
of  final!  bubbles, the  films  of  which  feem  to  be  of  the  fame  fob  fiance  with 
that  of  the  Quill,  that  is,  of  a  ftiff  tranfparent  horny  fobflance. 

Which  particular  feems  to  me,very  worthy  a  more  ferious  eonfideration$ 

For  liere  we  may  obferve  Nature,as  ’twere,put  to  its  fhifts,  to  make  a  fub- 
ftance,which  fhall  be  both  light  enough, and  very  ftiffand  flrong, without 
varying  from  its  own  eftablifh  d  principles,  W'hich  we  may  obferve  to  be 
fuch,  that  very  flrong  bodies  are  for  the  moft  part  very  heavie  alfo,  a 
ftrength  of  the  parts  ufoally  requiring  a  denfity,  and  a  denfity  a  gravity  3 
and  therefore  fhould  Nature  have  made  a  body  fo  broad  and  fo  flrong  as 
a  Feather,  almofl,  any  other  way  then  what  it  has  taken,  the  gravity  of  it 
mufl  neceflarily  have  many  times  exceeded  this  5  for  this  pith  feems  to  be 
like  fo  many  flops  or  croft  pieces  in  a  long  optical  tube,  which  do  very 
much  contribute  to  the  ftrength  of  the  whole,  the  pores  of  which  were 
fuch,  as  that  they  feem’d  not  to  have  any  communication  with  one  ano¬ 
ther,  as  I  have  elfewhere  hinted. 

But  the  Mechanifm  of  Nature  is  ufoally  fo  excellent,  that  one  and  the 
fame  fubflance  is  adapted  to  ferve  for  many  ends.  For  the  chief  life  of 
this,  indeed,  feems  to  be  for  the  fopply  of  nourifhment  to  the  downy  or 
feathery  part  of  the  flem  3  for  ’tis  obvious  enough  in  all  forts  of  Feathers, 
that  ’tis  plac’d  juft  under  the  roots  of  the  branches  that  grow  out  of  ei¬ 
ther  fide  of  the  quill  or  ftalk,  and  is  exaftly  fhap’d  according  to  the  rank¬ 
ing  of  thofe  branches,  coming  no  lower  into  the  quill,  then  juft  the  be¬ 
ginning  of  the  downy  branches,  and  growing  onely  on  the  under  fide  of 
of  the  quill  where  thofe  branches  do  fo.  Now,  in  a  ripe  Feather  (as  one 
may  call  it>  it  feems  difficult  to  conceive  how  the  Succus  nutritius  fhould 
be  convey’d  to  this  pith  3  for  it  cannot,  I  think,  be  well  imagin’d  to  paft 
through  the  fobflance  of  the  quill,  fince,  having  examin’d  it  with  the 
greateft  diligence  I  was  able,  1  could  not  find  the  leaf!  appearance  of 
pores  3  but  he  that  fhall  well  examine  an  unripe  or  pinn’d  Feather,  will 
plainly  enough  perceive  the  Veflel  for  the  conveyance  of  it  to  be  the  thin 
filmy  pith  (as  tis  call’d)  which  pafles  through  the  middle  of  the  quill. 

As  for  the  make  and  contexture  of  the  Down  it  felf,  it  is  indeed  very 
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rare  and  admirable,  and  fuch  as  1  can  hardly  believe, that  the  like  is  to  be 
difcover'd  in  any  other  body  in  the  world  5  for  there  is  hardly  a  large 
Feather  in  the  wing  of  a  Birdbut  contains  neer  a  million  of  diltinCt  parts, 
and  every  one  of  them  lhap’d  in  a  molt  regular  & .  admirable  form,adapt- 
ed  to  a  particular  Defign  :  For  examining  a  middle  cizd  Goole-quill,  I 
eafily  enough  found  with  my  naked  eye, that  the  mam  Item  of  it  contain  d 
about  200.  longer  and  more  Downy  branchings  upon  one  fide,  and  as 
many  on  the  other  of  more  ftiff  but  fomewhat  fhorter  branchings.  Many 
of  thefe  long  and  downy  branchings,  examining  with  an  ordinary  Mg- 
crofcope ,  I  found  divers  of  them  to  contain  neer  1200.  imall  leaves  (as  I 
may  call  them,  fuch  as  EF  of  the  firft  Figure  of  the  23.  Scheme)  and  as 
many  ftalks  4  on  the  other  fide,  fuch  as  I K  of  the  fame  Figure,  each  of 
the  leaves  orbranchings,  E  F,  feem’d  to  be  divided  into  about  fixteen  or 
eighteen  fmall  joints,  as  may  be  feen  plainly  enough  in  the  Figure,  out  of  * 

molt  of  which  there  feem  to  grow  fmall  long  fibres ,  fuch  as  are  exprefs  d 
in  the  Figure,  each  of  them  very  proportionably  lhap’d  according  to  its  , 
pofition  or  plac^bn  the  (talk  E  F  5  thofe  on  the  under  fide  of  it,  name¬ 
ly,  1,2,  3,4,  5,6,  7, 8, 9, 6'c.  being  much  longer  then  thofe  direftlyop- 
polite  to  them  on  the  upper  5  and  divers  of  them,  fuch  as  2,3,4,5,6,758,9, 

&c.  were  terminated  with  fmall  crooks,  much  refembling  thofe  fmall 
crooks, which  are  vilible  enough  to  the  naked  eye,  in  the  feed-buttons  of 
Bur-docks.  The  ftalks  likewife,  I K  on  the  other  fide,  feem’d  divided  into 
neer  as  many  fmall  knotted  joints, but  without  any  appearance  of  ftrings 
or  crooks, each  of  them  about  the  middle  K,feem’d  divided  into  two  parts 
by  a  kind  of  fork,  one  fide  of  which,  namely,  K  L,  was  extended  neer 
the  length  of  KI,  the  other,  M,  was  very  Ihort. 

The  tranfverfe  Sections  of  the  ftems  of  thefe  branchings,  mamfefted 
the  lhape  or  figure  of  it  to  be  much  like  I  N  O  E,  which  confifted  of  a 
horny  lkin  or  covering,  and  a  white  feemingly  frothy  pith,  much  like  the 

make  of  the  main  ftem  of  a  Feather.  . 

The  ule  ofthisftrange  kind  ofform,is  indeed  more  admirable  then  all 
the  reft,  and  fuch  as  deferves  to  be  much  more  ferioully  examin’d  and 
confider’d,  then  I  have  hitherto  found  time  or  ability  to  do  5  for  certain¬ 
ly,  it  may  very  much  inftruft  us  in  the  nature  of  the  Air,  elpecially  as  to 

lome  properties  of  it. 

The  ftems  of  the  Downy  branches  I N  O  E,  being  rang  d  m  the  order 
vilible  enough  to  the  naked  eye,  at  the  diftance  of  I  F,  or  fomewhat 
more,  the  collateral  ftalks  and  leaves  (if  I  may  fo  call  thofe  bodies  I  new¬ 
ly  delcribed)  are  fo  rang’d,  that  the  leaves  or  hairy  ftalks  of  the  one  fide 
lie  at  top,  or  are  incumbent  on  the  ftalks  of  the  other,  and  crols  eaclt  <*• 
other,  much  after  the  manner  exprels’d  in  the  lecond  Figure  of  the 
2%.  Scheme,  by  which  means  every  of  thole  little  hooked  fibres  of  the 
leaved  ftalk  get  between  the  naked  ftalks,  and  the  ftalks  being  full  of 
knots,  and  a  prety  way  dif-join’d*,  fo  as  that  the  fibres  can  eafily  get  be¬ 
tween  them,  the  two  parts  are  fo  clofely  and  admirably  woven  together, 
that  it  is  able  to  impede, for  the  greateft  pajt,  the  tranfeurfion  of  the  Air  j 
and  though  they  are  fo  exceeding  Imall,  as  that  the  thicknels  of  one  of 
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thefe  ftalks  amounts  not  to  a  500.  part  of  an  Inch,  yet  do  they  compofe 
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fc  ftrong  a  texture,  notwithstanding  the  exceeding  quick  and  violent 
beating  of  themagainft  the  Air,  by  the  ftrength  of  the  Birdswing,  they 
firmly  hold  together.  And  it  argues  an  admirable  providence  of  Nature 
in  the  contrivance  and  fabrick  of  them  5  for  their  texture  is  fuch,  that 
though  by  any  external  injury  the  parts  o{  them  are  violently  difejoyn’d, 
Co  as  that  rhe  leaves  and  ftalks  touch  not  one  another,  and  confequently 
fevcral  of  thefe  rents  would  impede  the  Bird’s  flying  t  yet,  for  the  moft 
part,  of  themfelves  they  readily  re-join  and  re-contex  themfelves,and  are 
eafily  by  the  Birds  ftroking  the  Feather,  or  drawing  it  through  its  Bill,  all 
of  them  fettled  and  woven  into  their  former  and  natural  pofture  5  for 
there  are  foch  an  infinite  company  of  thofe  fmall  fibres  in  the  under  fide 
of  the  leaves,  and  moft  of  them  have  fuch  little  crooks  at  their  ends3that 
they  readily  catch  and  hold  the  ftalks  they  touch. 

From  which  ftrange  contexture,it  feems  rational  to  fappofe  that  there 
is  a  certain  kind  of  mefh  or  hole  fo  fmall,  that  the  Air  will  not  very  eafily 
pals  through  it,  as  I  hinted  alfo  in  the  fixth  Qbfervation  about  fmall  Glaft 
Canes,  for  otherwife  it  feems  probable,  that  Nature  would  have  drawn 
over  feme  kind  of  thin  film  which  fhould  have  covered  all  thofe almoft 
fquare  mefhes  or  holes,  there  feeming  through  the  Microfcope  to  be  more 
then  half  of  the  furface  of  the  Feather  which  is  open  and  vifibly  pervi¬ 
ous  $  which  conjeCrure  will  yet  feem  more  probable  from  the  texture  of 
thebrufhie  wings  of  the  Tinea  argent e a ,  or  white  Feather  wing'd  moth, 
which  I  fhall  anone  defcribe.  But  Nature,  that  knows  beft  its  own  laws, 
and  the  feveral  properties  of  bodies,knows  alfo  beft  how  to  adapt  and  fit 
them  to  her  defigned  ends, and  whofo  would  know  thofe  properties,  tnuft 
endeavour  to  trace  Nature  in  its  working,  and  to  fee  what  courfe  fhe 
obferves.  And  this  I  fuppofe  will  be  no  inconfiderable  advantage  which 
the  Schevtatifms  and  .Structures  of  Animate  bodies  will  afford  the  dili¬ 
gent  enquirer,  namely,  moft  fure  and  excellent  inftruftions,  both  as  to 
the  practical  part  of  Meehanic^s  and  to  the  7  heorji  and  knowledge  of  the 
nature  of  the  bodies  and  motions. 


'T^He  parts  of  the  Feathers  of  this  glorious  Bird  appear,  through  the 
Microfcope ,  no  left  gaudy  then  do  the  whole  Feathers  5  for,  as  ito  the 
naked  eye  ’tis  evident  that  the  Item  or  quill  of  each  Feather  in  the  tail 
fends  out  multitudes  of  Lateral  branches,  fuch  as  AB  in  the  third  Figure 
of  the  23.  -Sofowereprefentsa  fmall  part  of  about  ^  part  of  an  Inch  long, 
and  each  of  the  lateral  branches  emit  multitudcs.of  little  (prigs,'  threads  , 
or  hairs  on  either  fide  of  them,  fuch  as  CD,  CD,  C  D,  fe  each  of  thofe 
thread*  inthe  Murpfiape  appears  a  large  long  body, confiding  of  a  multi* 
./j  .  tade 
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tude  of  bright  refletting  parts,  whofe  Figure  Vis  no  eafie  matter  to  de¬ 
termine,  as  he  that  examines  it  (hall  find  5  tor  every  new  pofition  of  it  to 
the  light  makes  it  perfettly  feem  of  another  form  and  thape,and  nothing 
what  it  appear’d  a  little  before  5  nay,  it  appear’d  very  differing  oft- 
times  from  fo  feemingly  inconfiderable  a  circumftance,  that  the  inter- 
pofing  of  ones  hand  between  the  light  and  it,makes  a  very  great  change, 
and  the  opening  or  (hutting  a  Cafement  and  the  like,  very  much  diverfi- 
fies  the  appearance.  And  though,  by  examining  the  form  of  it  very  many 
ways,  which  would  be  tedious  here  to  enumerate,  I  fuppofe  I  have  difi 
cover’d  the  true  Figure  of  it,  yet  oftentimes,  upon  looking  on  it  in  ano¬ 
ther  pofture,  I  have  almoft  thought  my  former  obfervations  deficient, 
though  indeed,  upon  further  examination,  I  have  found  even  thofealfo 
to  confirm  them. 

Thefe  threads  therefore  I  find  to  be  a  congeries  of  (mall  Lamina  or 
plates,  as  e  e  e  e  <?,  &c.  each  of  them  (hap’d  much  like  this  of  a  h  c  d,  in 
the  fourth  Figure,  the  part  a  c  being  a  ridge,  prominency,  or  ftem,  and 
b  and  d  the  corners  of  two  fmall  thin  Plates  that  grow  unto  the  finall 
ftalk  in  the  middle, fo  that  they  make  a  kind  of  little  feather*  each  of  thefe 
Plates  lie  one  dole  to  another, almoft  like  a  company  of  (loping  ridge  or 
gutter  Tyles*  they  grow  on  each  fide  of  the  ftalk  oppofite  to  one  another, 
by  two  and  two,  from  top  to  bottom,  in  the  manner  exprefs’d  in  the 
fifth  Figure,  the  tops  of  the  lower  covering  the  roots  of  the  next  above 
them  *  the  under  fide  of  each  of  thefe  laminated  bodies,  is  ofa  very  dark 
and  opacous  fubftance,  and  fuffers  very  few  Rays  to  be  tra jetted,  but  re¬ 
flects  them  all  toward  that  fide  from  whence  they  come,  much  like  the 
foil  ofa  Looking-glafs  *  but  their  upper  (ides  feem  to  me  to  confift  of 
a  multitude  of  thin  plated  bodies,  which  are  exceeding  thin,  and  lie  ve¬ 
ry  clofe  together,  and  thereby,  like  mother  of  Pearl  (hells,  do  not  one- 
ly  reflett  a  very  bri(k  light,  but  tinge  that  light  in  a  moft  curious  man¬ 
ner  *  and  by  means  of  various  pofitions,  in  refpett  of  the  light,  they  re¬ 
flett  back  now  one  colour,  and  then  another,  and  thofe  moft  vi¬ 
vidly.  , 

Now,  that  thefe  colours  are  ondyfantajiicalones,  that  is,  fuchas  arile 

immediately  from  the  refrattions  of  the  light,  I  found  by  this,  that  water 
wetting  thefe  colour’d  parts, deftroy’d  their  colours,which  feem'd  to  pro¬ 
ceed  from  the  alteration  °f  the  reflettion  and  refrattion.  Now-^thpugh 
I  was  not  able  to  fee  thofe  hairs  at  all  tranfparent  by  a  common  light,  yet 
by  looking  on  them  againft  the  Sun,  I  found  them  to  be  ting’d  with  a 
darkilh  red  colour,  nothing  a-kin  to  the  curious  and  lovely  greensand 

blues  they  exhibited.  #  ■  /  ‘ 

What  the  reafon  of  colour  feems  to  be  in  fuch  thin  plated  bodies,  I 
have  elfewhere  (he  wn.  But  how  water  caft  upon  thofe  threads  deftroys 
their  colours,  I  fuppofe  to  be  perform’d  thus*  The  water  falling  upon 
thefe  plated  bodies  from  its  having  a  greater  congruity  to  Feathers  then 
the  Air,infinuates  it  felf  between  thofe  Plates, and  fo  extrudes  the  ftrong 
refletting  Air,  whence  both  thefe  parts  grow  more  tranfparent, as  the  Mi- 
crofeope  informs,  and  colourlefs  alio,  at  beft  retaining  a  very  faint  and 
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dull  colour.  But  this  wet  being  wafted  away  by  the  continual  evapora¬ 
tions  and  fteams  that  pals  through  them  from  the  Peacock,  whil’ft  that 
Bird  is  yet  alive,  the  colours  again  appear  in  their  former  lufter,  them* 
terjlitia  of  thele  Plates  being  fill'd  with  the  ftrongly  rcfle&ing  Air. 

The  beauteous  and  vivid  colours  of the  Feathers  of  this  Bird,  being 
found  to  proceed  from  the  curious  and  exceeding  fmalnefs  and  finenel 
of  the  reflecting  parts, we  have  here  the  reafon  given  us  of  ail  thole  gau^- 
deries  in  the  apparel  of  other  Birds  aifo,  and  how  they  come  to  exceed 
the  colours  of  all  other  kinds  of  Animals,  befides  Infe&s}  for  fiftce  (as  we 
here, and  elfewhere  alfo  ftiew)  the  vividnefs  of  a  colour,  depends  upon 
the  finenefs  and  tranfparency  of  the  refie&ing  and  refra&ing  parts  $  and 
fince  our  Mcrofiepe  difeovers  to  us,  that  the  component  parts  of  feathers 
are  fuch,and  that  the  hairs  of  Animals  are  otherwife^  and  fince  we  find 
alfo  by  the  Experiment  of  that  Noble  and  moft  Excellent  Perlbn  I  former¬ 
ly  named  5  that  the  difference  between  Silk  and  Flax.;  as  to  its  colour,  is 
nothing  elfe  (for  Flax  reduc’d  to  a  very  great  finenefs  of  parts,  both 
white  and  colour’d,  appears  as  white  and  as  vivid  as  any  Silk,  butlofes 
that  brightnefs  and  its  Silken  afpeCt  as  foon  as  it  is  twifted  into  thread, by 
realon  that  the  component  parts,  though  very  fmall  and  fine,  are  yet  pli¬ 
able  flakes,  and  not  cylinders,  and  thence,by  twifting,  become  united  in¬ 
to  one  opacous  body,  whereas  the  threads  of  Silk  and  Feathers  retain 
their  luftre,  by  preferring  their  cylindrical  form  intire  without  mix¬ 
ings  fo  that  each  refle&ed  and  refracted  beam  that  compofes  theglofs 
of  Silk,preferves  its  own  property  of  modulating  the  light  intire)  5  And 
fince  we  find  the  fame  confirm’d  by  many  other  Experiments  elfewhere 
mentioned,  I  think  we  may  fafely  conclude  this  for  an  Axiome,  that 
Wherefoever  we  meet  with  tranfparent  bodies,  fpun  out  into  very  fine 
parts,  either  cleer,  or  any  ways  ting’d,  the  colours  refulting  ftom  fuch  a 
compojition  muft  neceflarily  be  very  glorious,  vivid,  and  cleer,  like  thole 
•ofSilk  and  Feathers.  This  may  perhaps  hint  fome  ufefull  way  of  making 
other  bodies,  befides  Silk,  be  fufceptible  of  bright  tin&ures,  but  of  this 
onely  by  the  by. 

The  changeable  colour’d  Feathers  alfo  of  Ducks,  and  feveral  other 
Birds,  I  have  found  by  examination  with  my  Microjcope ,  to  proceed  from 
much  the  fame  caufes  and  textures. 


-  - - - - - - - • - - - - - 

Obferv.  XXXVII.  Of  the  Feet  of  Flies,  and  feveral  other  In* 
feds* 

\  '  *  ’  *  *  *  /  '  .  {  , 

THe  foot  of  a  Fly  (delineated  in  thefirft  Figure  of  the  23. Scheme , 
which  reprefents  three  joints,  the  two  Tallons,  and  the  two  Pattens 
in  a  flat  pofture  3  and  in  the  fecond  Figure  of  the  fame  Scheme ,  Which  re¬ 
prefents  onely  one  joint,  the  Tallons  and  Pattefis  in  another  pofture)  is 
of  a  moft  admirable  and  curious  contrivance,  for  by  this  the  Flies  are  in- 
abled  to  walk  againft  the  fides  of  Glafs,  perpendicularly  upwards,  and  to 
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contain  themfelves  in  that  pofture  as  long  as  they  pleafe}nay,to  walk  and 
fufpend  themfelves  againft  the  under  furface  of  many  bodies, as  the  ceiling 
of  a  room,  or  the  like,  and  this  with  as  great  a  feeming  facility  and  firm- 
nefs,  as  if  they  were  a  kind  of  Antipodes,  and  had  a  tendency  upwards,  as 
wearefurethey  have  the  contrary,  which  they  alfo  evidently  difcover, 
in  that  they  cannot  make  themfelves  fo  light,  as  to  If  ick  or  fufpend  them¬ 
felves  on  the  under  furface  of  a  Glafs  well  polilh’d  and  cleans'd  5  their 
fufpenfi on  therefore  is  wholly  to  be  afcrib’d  to  fome  Mechanical  contri¬ 
vance  in  their  feet }  which,  what  it  is,  we  lhall  in  brief  explain,  by  (hew¬ 
ing,  that  its  Mechanifm  confilfs  principally  in  two  parts,  that  is,  firft  its 
two  Claws,  or  Tallons,  and  fecondly,  two  Palms,  Pattens,  or  Soles. 

The  two  Tallons  are  very  large,  in  proportion  to  the  foot,  and  hand- 
fomly  (hap’d  in  the  manner  defcrib’d  in  the  Figures ,  by  A  B,  and  A  C, 
the  bigger  part  of  them  from  A  to  d  d ,  is  all  hairy,  or  brilled,  but  to¬ 
ward  the  top,  at  C  and  B  fmooth,  the  tops  or  points,  which  feem  very 
(harp  turning  downwards  and  inwards,  are  each  of  them  mov’d  on  a  joint 
at  A,  by  which  the  Fly  is  able  to  open  or  (hut  them  at  pleafure,  fo  that 
the  points  B  and  C  being  entered  in  any  pores,  and  the  Fly  endeavouring 
to  (hut  them,the  Claws  not  onely  draw  one  againft  another.and  (o  faften 
each  other,  but  they  draw  the  whole  foot,  G  G  A  D  D  forward,  fo  that 
on  a  (oft  footing,  the  tenters  or  points  GGGG,  (whereof  a  Fly  has  about 
ten  in  each  foot,  to  wit,twoin  every  joint)  run  into  the  pores, if  they  find 
any,  or  at  leaft  make  their  way  5  and  this  is  fenfible  to  the  naked  eye,  in 
the  feet  of  a  Chafer,  which,  if  he  be  fufter’d  to  creep  over  the  hand,  or 
any  other  part  of  the  (kin  of  ones  body,  does  make  his  fteps  as  fenfible  to 
the  touch  as  the  fight. 

But  this  contrivance, as  it  often  fails  the  Chafer ,  when  he  walks  on  hard 
and  clofe  bodies,  fo  would  it  alfo  our  Fly,  though  he  be  a  much  lefler* 
and  nimbler  creature,  and  therefore  Nature  hasfurnifti’d  his  foot  with 
another  additament  much  more  curious  and  admirable,  and  that  is,  vvith 
a  couple  of  Palms,  Pattens  or  Soles  D  D,  the  ftrudture  of  which  is  this: 

From  the  bottom  or  under  part  of  the  laft  joint  of  his  foot,  K,  arife 
two  (mail  thin  plated  horny  fubftances,  each  confiding  of  two  flat  pieces, 
D  D,  which  feem  to  be  flexible,like  the  covers  of  a  Book,  about  F  F,  by 
which  means,the  plains  of  the  two  (ides  E  E,<do  not  always  lie  in  the  fame 
plain,  but  may  be  fomctimes  (hut  clofer,  and  fo  each  of  them  may  take  a 
little  hold  themfelves  on  a  body}  but  that  is  not  all, for  the  under  (ides  of 
thefe  Soles  are  all  befet  with  fmall  brides,  or  tenters,  like  the.Wire  teeth 
©faCarduled  for  working  Wool,  the  points  of  all  which  tend  for¬ 
wards,  hence  the  two  Tallons  drawing  the  feet  forwards,  as  I  before 
hinted,  and  thefe  being  applied  to  the  furface  of  the  body  with  all  the 
points  looking  the  contrary  way,  that  is,  forwards  and  outwards,  if  there 
beany  irregularity  or  yielding  in  the  (urface  of  the  body,  the  Fly  fu- 
(pends  it  (elf  very  firmly  and  cafily, without  the  accels  or  need  of  any  fuch 
Sponges  fill’d  with  an  imaginary  gluten ,  as  many  have,  for  want  of  good 
Glafles,  perhaps,  or  a  troublefome  and  diligent  examination,  fuppos’d. 

Now,  that  the  Fly  is  able  to  walk  on  Glafi,  proceeds  partly  from  fome 
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ruggednefiof  <hefurfacc:  and  chiefly  frornaikind  oftarnifil,  ©r  dirty 
fmoaky  fubftanee,  which  adheres  to  the  furface  of  that  very  hard  body, 3 
and  though  the  pointed  parts  cannot  penetrate  the  fubftanee  ©f jcjlafoycr 
may  they  find  pores  enough  in  the  tarnifh,  or  at  leaftmake  them. 

This  Stru&ure  I  fomevvhat  the  more  diligently  furveyjd,  becaufe  I 
could  not  well  comprehend,  how,  if  there  were  fuch  a  glutinous  matter 
in  thofe  fuppoled  Sponges,  as  moil: -(that  have  ©bferv’dtirat'Obl]e(2:  in  a 
Microjcope)  have  hitherto  believ’d, how,  T  fay,  the  fly  could  lb  readily  ut> 
glew  and  loofen  its  feet :  and,  becaule  I  have  not  found  arrf  bWifcmcrea- 
ture  to  have  a  contrivance  any  ways  like  it  5  and  chiefly,  that  we  might 
not  be  call  upon  unintelligible  explications  of  the  Thcno-menn  of  Nature, 
at  lead  others  then  the  true  ones,  where  our  fenfes  were  able  to  fhrrrrfh 
us  with  an  intelligible,  rationall  and  true  one. 

Somewhat  a  like  contrivance  to  this  of  Flies  (hall  we  find  in  moft  other 
Animals,  fuch  as  all  kinds  of  Flies  and  cafe-wing’d  creatures,  bay,  in  a 
Flea,  an  Animal  abundantly  fmaller  then  this  Fly.  Other  creatures,  as 
Mites,  the  Land-Crab,  &c.  have  onely  one  fmall  very  fharp  Tallon 
at  the  end  of  each  of  their  legs,  which  all  drawing  towards  the  center  or 
middle  of  their  body,  inable  thefe  exceeding  light  bodies  to  fufpendand 
fatten  themfelves  to  almoft  any  furface.  s  / 

Which  how  they  are  able  to  do,  will  not  feem  ttrange,  if  we  coofider, 
firft,  how  little  body  there  is  in  one  of  thefe  creatures  compar’d  to  their 
luperficies,  or  outfide,their  thicknefs,  perhaps,  oftentimes,not  amounting 
to  the  hundredth  part  of  an  Inch :  Next,  the  ftrength  and  agility  of  tfoefe 
creatures  compar’d  to  their  bulk,  being,  proportionable  to  their  bulk, 
perhaps,  an  hundred  times  ftronger  then  an  Horfe  or  Man.  And  third  ly^ 
if  we  confider  that  Nature  does  always  appropriate  the  inftruments,  fb 
as  they  are  the  moft  fit  and  convenient  to  perform  their  offices,  and  the 
moft  Ample  and  plain  that  poflibly  can  be ,  this  we  may  fee  further  verb 
fy’d  alfointhefbotof  aLoufewhich  is  very  much  differing  from  thofe  I 
have  been  deferibing,  but  more  convenient  and  neceflary  for  the  place 
of  its  habitation,  each  of  his  leggs  being  footed  with  a  couple  of  fmall 
claws  which  he  can  open  or  fhut  at  pleafure,  ftiap’d  almoft  like  the  claws- 
of  a  Lobfter  or  Crab,but  with  appropriated  contrivances  for  his  peculiar 
life,  which  being  to  move  its  body  to  and  fro  upon  the  hairs  of  the  crea¬ 
ture  it  inhabits.  Nature  has  furnilh’d  one  of  its  claws  with  joints,  almoft 
like  the  joints  of  a  man  s  fingers,  lb  as  thereby  it  is  able  to  encompafsor 
gralp  a  hair  as  firmly  as  a  man  can  a  ftick  or  rope. 

Nor,  is  there  a  lcls  admirable  and  wonderfull  Muhanifm  in  the  foot 
of  a  Spider,  whereby  he  is  able  to  fpin,  weave,  and  climb,  or  run  on  his 
curious  -tranfparent  clew,  of  which  I  fhall  fay  more  in  the  defeription  of 
that  Animal. 

And  to  conclude,  we  fhall  in  all  things  find,  that  Nature  does  not 
onely  work  Mechanically,  but  by  fuch  excellent  and  moft  compendi¬ 
ous,  as  well  as  ftupendious  contrivances,  that  it  were  impofiible  for  all 
the  reafon  in  the  world  to  find  out  any  contrivance  to  do  the  fame  thing 
that  fhould  have  more  convenient  properties.  And  can  any  be  fo  fottifh, 
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as  to  think  all  thofe  things  the  produ&ions  of  chance?  Certainly*  ei-' 
ther  their  Ratiocination  muft  be  extremely  depraved,or  they  did  never 
attentively  confider  and  contemplate  the  Works  of  the  Al-mighty. 
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T  He  Wings  of  all  kinds  of  Infers,  are*  for  the  moft  part ,  very 
beautifull  Obje&s*  and  afford  no  lefs  pleating  an  Objeft  to  the  mind 
to  (peculate  upon,then  to  the  eye  to  behold.  This  of  the  blue  Fly,among 
the  reft,  wants  not  its  peculiar  ornaments  and  contrivances  $  it  grows 
out  of  the  Thorax ,  or  middle  part  of  the  body  of  a  Fly,  and  is  feated  a 
little  beyond  the  center  of  gravity  in  the  body  towards  the  head,  but 
that  Excentricly  is  curioufly  balanc’d  $firft,  by  the  expanded  Area  ofthc 
wings  which  lies  all  more  backwards  then  the  root,  by  the  motion  of 
them,  whereby  the  center  of  their  vibration  is  much  more  backwards  to¬ 
wards  the  tail  of  the  Fly  then  the  root  of  the  wing  is.  What  the  vibra- 
tive  motion  of  the  wings  is,  and  after  what  manner  they  are  moved,  I 
have  endeavoured  by  many  trials  to  find  out :  And  for  the  firft  manner 
of  their  motion,  I  endeavoured  to  obferve  feveral  of  thofe  kind  of  (mall 
(pinning  Flies,  which  will  naturally  fufpend  themfelves,  as  it  were,  pois’d 
and  fteady  in  one  place  of  the  air,  without  rifingor  falling,  or  moving 
forwards  or  backwards  5  for  by  looking  down  on  thofe,  I  could  by  a  kind 
of  faint  fhadow,  perceive  the  utmoft  extremes  of  the  vibrative  moti¬ 
on  of  their  wings,  which  fhadow,  whil’ft  they  fb  endeavoured  to  fufpend 
themfelves,  was  not  very  long,  but  when  they  endeavour’d  to  flie  for- 
wards,it  was  fomewhat  longer  $  next,I  tried^itjby  fixing  the  leggs  of  a  Fly 
upon  the  top  of  the  ftalk  of  a  feather,  with  Glew,  Wax,  &c.  and  then 
making  it  endeavour  to  flie  away  5  for  being  thereby  able  to  view  it  in 
any  pofture,  I  colle&ed  that  the  motion  of  the  wing  was  after  this  man¬ 
ner.  1  he  extreme  limits  of  the  vibrations  were  ufually  fomewhat  about 
the  length  of  the  body  diftant  from  one  another,  oftentimes  fhorter,and 
fometimes  alfb  longer ;  that  the  formoft  limit  was  ufually  a  little  above 
the  back, and  the  hinder  fom what  beneath  the  belly  5 between  which  two 
limits,  if  one  may  ghefs  by  the  found,  the  wing  feem’d  to  be  mov’d  for¬ 
wards  and  backwards  with  an  equal  velocity :  And  if  one  may  (from  the 
fhadow  or  faint  reprefentation  the  wings  afforded,  and  from  theconfide- 
ration  of  the  nature  of  the  thing  )  ghels  at  the  pofture  or  manner 
of  the  wings  moving  betweeen  them,  it  feem’d  to  be  this ;  The  wing 
being  fuppos’d  placed  in  the  upmoft  limit,  feems  to  be  put  fb  that  the 
plain  of  it  lies  almoft  horizontal ,  but  onely  the  forepart  does  dip  a  little, 
or  is  fomewhat  more  depreft  5  in  this  pofition  is  the  wing  vibrated 
or  mov’d  to  the  lower  limit,  being  almoft  arrived  at  the  lower  li¬ 
mit  3  the  hinder  part  of  the  wing  moving  fomewhat  fafter  then  the 
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former,  the  Area  of  the  wing  begins  to  dip  behind,  and  in  that  pofttfre 
teems  it  to  be  mov’d  to  the  upper  limit  back  again,  and  thence  back 
again  in  thefiift  pofture.the  former  part  of  the  Area  again,as  it  is 

moved  downwards  by  means  of  the  quicker  motion  of  the  main  ftem 
which  terminates  or  edges  the  forepart  of  the  wing.  And  thefe  vibrati¬ 
ons  or  motions  to  and  fro  between  the  two  limits  feem  fo  fwift,  that  ’tis 
very  probable  (from  the  found  it  affords,  if  it  be  compar’d  with  the  vi¬ 
bration  of  a  mufical  firing,  tun  d  unifon  to  it)  it  makes  many  hundreds, 
if  not  forne  thoufands  of  vibrations  in  a  fecond  minute  of  time.  And,  if 
we  may  be  allow  d  to  gheft  by  the  found,  the  wing  of  a  Bee  is  yet  more 
fwift,  for  the  tone  is  much  more  acute,  and  that,  in  all  likelihood,  pro¬ 
ceeds  from  the  exceeding  fwift  beating  of  the  air  by  the  final!  wing. 
And  it  teems  the  more  likely  too,  becaufe  the  wing  of  a  Bee  is  left  in  pro¬ 
portion  to  its  body,then  the  other  wing  to  the  body  of  a  Fly }  fo  that  for 
ought  I  know,  it  may  be  one  of  the  quickefl  vibrating  Jpontaneous  moti¬ 
ons  of  any  in  the  world  a  and  though  perhaps  there  may  be  many  Flies  in 
other  places  that  afford  a  yet  more  fhrill  ncife  with  their  wings,  yet  ’tis 
moft  probable  that  the  quickefl  Vibvdtmgfpontaszeous  motion  is  to  be 
found  in  the  wing  of  feme  creature.  Now,  if  we  confider  the  exceeding 
quicknefs  of  thefe  Animal  fpirits  that  mufl  caule  thefe  motions,  we  cannot 
chufe  but  admire  the  exceeding  vividnefs  of  the  governing  faculty  or 
Anima.  of  the  Intedt,  which  is  able  to  dilpofo  and  regulate  fo  the  the  mo¬ 
tive  faculties,  as  to  caufe  every  peculiar  organ,  not  onely  to  move  or  adfc 
fo  quick,  but  to  do  it  alfo  lb  regularly.  1 ' 

Whil’ft  I  was  examining  and  confidering  the  curious  Mechamfm  of  the 
wings,  I  obferv’d  that  under  the  wings  of  mofl  kind  of  Flies,  Bees,  &c. 
there  were  plac’d  certain  pendulums  or  extended  drops  (as  I  may  fo  call 
them  from  their  refembling  motion  and  figure)  for  they  much  refembled 
a  long  hanging  drop  of  fome  tranfparent  vifeous  liquor  5  and  I  obferved 
them  conflantly  to  move  juft  before  the  wings  of  the  Fly  began  to  move, 
fo  that  at  the  firft  fight  I  could  not  but  ghefs,  that  there  was  fome  excel¬ 
lent  ufe,  as  to  the  regulation  of  the  motion  of  the  wing,  and  did  phancy, 
that  it  might  be  fomething  like  the  handle  of  a  Cock,  which  by  vibra¬ 
ting  to  and  fro, might, as  ’twere.open  and  fhut  the  Cock, and  thereby  give 
a  paflage  to  the  determinate  influences  into  the  Mufoles  5  afterwards,up- 
on  fome  other  trials, I  foppos’d  that  they  might  be  for  fome  ufo  in  refpira- 
tion,  which  for  many  reafons  I  fuppofe  thofe  Animals  to  ufe,  and,  me 
thought,  it  was  not  very  improbable,  but  that  they  might  have  conve¬ 
nient  paflages  under  the  wings  for  the  emitting,  at  leaft,of  the  air,  if  not 
admitting,  as  in  the  gills  of  Fifties  is  moft  evident  5  or,  perhaps,  this  Ten- 
dulum  might  be  fomewhat  like  the  ftaff  to  a  Pump,  whereby  thefe  crea¬ 
tures  might  exercifo  their  Analogus  lungs,  and  not  only  draw  in,  but  force 
out,the  air  they  live  by :  but  thefe  were  but  conjeftures,and  upon  further 
examination  feem’d  left  probable. 

The  fabrick  of  the  wing, as  it  appears  through  a  moderately  magnify¬ 
ing  Microfcopefec  ms  to  be  a  body  confifting  of  two  parts, as  is  vifible in  the 
4. Figure  of  the  2^.Scheme^nd  by  the  2  .Figure  of  the  26.Schen/ej  the  one  is 
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a  quilly  or  finny  fubftance,confifting  of  feveral  long,llender  and  varioufly 
bended  quills  or  wires,  fomething  refembling  the  veins  of  leaves}  theie 
are,  as  ’twere,the  firms  or  quills  which  ftiffen  the  whole  Area,  and  keep 
the  other  part  diftended,  which  is  a  very  thin  tranfparent  lkin  or  mem¬ 
brane  variously  folded,  and  platted,  but  not  very  regularly,  and  is  be¬ 
sides  exceeding  thickly  beftuck  with  innumerable  fmall  brides,  which 
are  onely  perceptible  by  the  bigger  magnifying  Microfiope ,  and  not 
with  that  neither,  but  with  a  very  convenient  augmentation  of  (ky- 
light  pro je&ed  on  theObjett  with  a  burning  Glafs,  as  I  have  elfewhere 
(hew  d,  or  by  looking  through  it  againft  the  light. 

In  deed  of  theie  fmall  hairs,  in  feveral  other  Flies,  there  are  infinite  of 
fmall  Feathers,  which  cover  both  the  under  and  upper  fides  of  this  thin 
film  a?-i«  almoft  all  the  forts  of  Butterflies  and  Moths:  and  thole  finall  parts 
are  not  onely  lhapd  very  much  like  the  feathers  of  Birds,  but  likethofe 
variegated  with  all  the  variety  of  curious  bright  and  vivid  colours  ima¬ 
ginable  5  and  thofe  feathers  are  likewife  fo  admirably  and  delicately 
rang’d, as  to  compofe  very  fine  flourilhings  and  ornamental  paintings,like 
Turfye  and  Perfian  Carpets, but  of  far  more  furpafling  beauty,  as  is  evident 
enough  to  the  naked  eye,  in  the  painted  wings  of  Butterflies,  but  much 
more  through  an  ordinary  Microfiope. 

Intermingled  likewife  with  thefe  hairs,  may  be  perceived  multitudes 
of  little  pits,  or  black  lpots,in  the  exended  membrane,  which  feemto  be 
the  root  of  the  hairs  that  grow  on  the  other  fide ,  thefe  two  bodies  feem 
dilpers’d  over  the  whole  furface  of  the  wing. 

The  hairs  are  bell:  perceiv’d,  by  looking  through  it  againft  the  light, 
or,  by  laying  the  wing  upon  a  very  white  piece  of  Paper,  in  a  conve¬ 
nient  light ,  for  thereby  every  little  hair  moft  manifeftly  appears  ,  a 
Specimen  r  of  which  you  may  obferve  drawn  in  the  fourth  Figure  of 
the  23.  Scheme ,  A  B,  CD,  EF  whereof  reprefent  fome  parts  of  the 
bones  or  quills  of  the  wing,  each  of  which  you  may  perceive  to  be 
cover’d]  over  with  a  multitude  of  fcales,  or  brilles ,  the  former  A  B, 
is  the  biggeft  ftem  of  all  the  wing,  and  may  be  properly  enough  call’d 
the  cut-air,  it  being  that  which  terminates  and  ftiffens  the  formoft  edge 
of  the  wing  5  the  fore-edge  of  this  is  arm’d  with  a  multitude  of  little 
brilles,  or  Tenter-hooks,  in  fome  ftanding  regular  and  in  order,  in 
others  not  5  all  the  points  of  which  are  direfted  from  the  body  to¬ 
wards  the  tip  of  the  wing*,  nor  is  this  edge  onely  thus  fring’d ,  but 
even  all  the  whole  edge  of  the  wing  is  cover’d  with  a  fmall  fringe, 
confifting  of  Ihort  and  more  (lender  brilles. 

This  Subjeift,  had  I  time,  would  afford  excellent  matter  for  the  con¬ 
templation  of  the  nature  of  wings  and  of  flying  }  but,  becaufe  I  may, 
perhaps,  get  a  more  convenient  time  to  profecute  that  fpeculation,  and 
recolleft  icveral  Obfervations  that  I  have  made  of  that  particular.  I  (hall 
at  prefent  proceed  to 
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Obferv.  X  X  X 1  X.  Of  the  Eyes  and  Head  of  a  Grey  drone-Fly, 
and  of  fever al  other  creatures . 


I  took  a  large  grey  Droit  e-Fly  ^  that  had  a  large  head,  but  a  fail  and 
(lender  body  in  proportion  to  it, and  cutting  off  its  head,  I  fix'd  it  with 
the  forepart  or  face  upwards  upon  my  Objeff  Plate  (this  I  made  choice 
ofrather  then  the  head  of a  great  blue  Flyfoecaufe  my  enquiry  being  now 
about  the  eyes,I  found  this  Fly  to  have,  firft  the.  biggeft  clufters  of  eyes 
in  proportion  to  his  head,  ofany  (mall  kind  of  Fly  that  I  have  yet  feen,  it 
being  fomewhat  inclining  towards  the  make  of  the  large  Dragon-Flies. 
Next,  because  there  is  a  greater  variety  in  the  knobs  or  balls  of  each 
duffer, then  is  of  any  (mall  Fly)  Then  examining  it  according  to  my  u(ual 
manner,  by  varying  the  degrees  of  light,  and  altering  its  pofition  to  each 
kinde  of  light,  I  drew  that  reprefeiitation  of  it  which  is  delineated  in 
the  24 .Scheme,  and  found  theie  things  to  be  as  plain  and  evident,  as 
notable  and  plealant. 

Firft,  that  fhegreateft  part  of  the  face, nay, of  the  head, was  nothing  elfe 
but  two  large  and  protuberant  bunches,or  pro  min  ent  par  ts,  A  B  C  D  E  A, the 
furface  of  each  of  which  was  all  cover’d  over,  or  fhap'd  into  a  multitude 
of  fmall  Hemifpheres,ip\ac  d  in  a  triagonal order, that,  being  the  cloleft  and 
moft  compared,  and  in  that  order,  rang’d  over  the  whole  furface  of  the 
eye  in  very  lovely  rows,between  each  of  which,  as  is  neceflary,  were  left 
Jong  and  regular  trenches,  the  bottoms  of  every  of  which,  were  perfectly 
intire,and  not  at  all  perforated  or  drill’d  through,  which  I  moft  certainly 
was  allured  of,  by  the  regularly  reflected  Image  of  certain  Objefrs  which 
I  mov’d  to  and  fro  between  the  head  and  the  light.  And  by  examining 
the  Cornea  or  outward  (kin,  after  I  had  ftript  it  off  from  the  feveral  fuff 
(lances  that  lay  within  it,and  by  looking  both  upon  the  infide  and  againft 
the  light.  ■ 

Next0  that  of  thole  multitudes  of  Hemijphcres ,  there  were  oblervable 
two  degrees  of  bignefs,  the  half  of  them  that  were  lowermoft,and  look’d 
toward  the  ground  or  their  own  leggs,  namely,  CDE,  CDE  being  a 
pretty  deal  fmaller  then  the  other,  namely,  A  B  C  E,  A  B  C  E,  that  look’d 
upward,  and  (ide-ways,or  foreright, and  backward,  which  variety  I  have 
not  found  in  any  other  fmall  Fly. 

Thirdly,  that  every  one  of  thefe  Hemifpheres,as  they  feem’d  to  be  pret¬ 
ty  neer  the  true  (hape  of  a  Hemifphere ,  fo  was  the  furface  exceeding 
fmooth  and  regular,  refle&ing  as  exaff ,  regular,  and  perfeft  an  Image  of 
any  Objctt  froqi  the  furface  of  them,  as  a  fmall  Ball  of  Quick-filver  of 
that  bignels  would  do,  but  nothing  neer  fo  vivid,  the  refle&ion  from  thefe 
being  very  languid,  much  like  the  reflexion  from  the  outfide  of  Water, 
Glafs,  Cryftal,  e^c.  In  fo  much  that  in  each  of  theie  Hemifpheres ,  I  have 
been  able  to  difeover  a  Land-fcape  of  thofe  things  which  lay  before  my 
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window,  one  thing  of  which  was  a  large  Tree,  whofe  trunk  and  top  I 
could  plainly  difcover,  as  I  could  alfo  the  parts  of  ray  window,  and  my 
hand  and  fingers,  if  I  held  it  between  the  Window  and  the  Object}  a 
(mall  draught  of  nineteen  of  which,  as  they  appear’d  in  the  bigger  Mag- 
nifying-glafs  to  refled  the  Image  of  the  two  windows  of  my  Chamber, 
are  delineated  in  the  third  Figure  of  the  23.  Scheme. 

Fourthly ,  that  thefe  rows  were  fo  difpos'd,  that  there  was  no  quarter 
vifible  from  his  head  that  there  was  not'fome  of  thef '^Hemispheres  dire&ed 
againft  3  fo  that  a  Fly  may  be  truly  faidto  have  an  eye  every  way,  and  to 
be  really  circumfpeB.  And  it  was  further  obfervable,  that  that  way  where 
the  trunk  of  his  body  did  hinder  hisprofpea  backward,  thefe  protube¬ 
rances  were  elevated,  as  it  were,  above  the  plain  of  his  fhoulders  and 
back,  lo  that  he  was  able  to  fee  backwards  alfo  over  his  back. 

Fifthly ,  in  living  Flies,  I  have  obferv’d,  that  when  any  (mall  mote  or 
duft,  which  Hies  up  and  down  the  air,  chances  to  light  upon  any  part  of 
thefe  knobs,  as  it  isfure  to  ftick  firmly  to  it  and  not  fall,  though  through 
the  Microfcopc  it  appears  like  a  large  ftone  or  ftick  (which  one  would  ad¬ 
mire,  efpecially  fince  it  is  no  ways  probable  that  there  is  any  wet  or  gluti¬ 
nous  matter  upon  thefe  Hemifpheres, but  I  hope  I  (hall  render  the  reafon  in 
another  place)  fo  the  Fly  presently  makes  ufe  of  his  two  fore-feet  in  ftead 
of  eye-lids,  with  which ,  as  with  two  Brooms  or  Brufhes,  they  being 
all  beftuck  with  Brilles,  he  often  Tweeps  or  brufhes  off  what  ever  hinders 
the  profpeft  of  any  of  his  Hemifpheres ,  and  then,  to  free  his  leggs  from 
that  dirt, he  rubs  them  one  againft  another, the  pointed  Bnfles  or  Tenters 
of  which  looking  both  oneway,  the  rubbing  of  them  to  and  fro  one 
againft  another,  does  cleanfe  them  in  the  lame  manner  as  I  have  oblerv  d 
thole  that  Card  Wool,  to  cleanfe  their  Cards,  by  placing  their  Cards,  fo 
as  the  teeth  of  both  look  the  fame  way, and  then  rubbing  them  one  againft 
another.  In  the  very  fame  manner  do  they  brufh  and  cleanfe  their  bodies 
and  wings,  as  1  lhall  by  and  by  fhew  3  other  creatures  have  other  contri¬ 
vances  for  the  cleanfing  and  cleering  their  eyes. 

Sixthly ,  that  the  number  of  the  Pearls  or  Hemifpheres  in  the  clufters 
of  this  Fly,  wasneer  14000.  which  I  judged  by  numbering  certain  rows 
of  them  feveral  ways,  and  calling  up  the  whole  content ,  accounting 
each  clufter  to  contain  about  feven  thoufand  Pearls,  three  thou  land 
of  which  were  of  a  cize,  and  confequently  the  rows  not  fo  thick,  and 
the  foure  thoufand  I  accounted  to  be  the  number  of  the  {mailer  Pearls 
next  the  feet  and  probofeis.  Other  Animals  I  obferv  d  to  have  yet  a 
greater  number,  as  the  Dragon-Fly  or  Adderbolt  .*  And  others  to  have  a 
much  lefs  company,  as  an  Ant ,  Sec.  and  feveral  other  fmall  Flies  and 
Infetts. 

Seventhly  ,that  the  order  of  thefe  eies  or  Hemifpheres  was  altogether  curi¬ 
ous  and  admirable, they  being  plac’d  inallkind  oft  lies,and  aerial  animals, 
inamoft  curious  and  regular  ordination  of  triangular  rows,  in  which  or¬ 
der  they  are  rang’d  the  neereft  together  that  poflibly  they  can,  and  con¬ 
fequently  leave  the  leaft  pits  or  trenches  between  them.  But  in  shrimps , 
CrawfiJheS)  Lobfiers^  and  fiich  kinds  of  Crufaceons  water  Animals,  I  have 
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yet  obferv’d  them  rang’d  in  a  quadrangular  order,  the  rows  cutting  each 
other  at  right  anglesjwhich  as  it  admits  of  a  lefs  number  ofPearls  in  equal 
furfaces  5  io  have  thofe  creatures  a  recompcnce  made  them,  by  having 
their  eyes  a  little  movable  in  their  heads,  which  the  other  altogether 
want.  So  infinitely  wife  and  provident  do  we  find  all  the  Difpenfations  in 
Nature,  that  certainly  Epicurus ,  and  his  followers,  mull  very  little  have 
confider’d  them,  who  aferib’d  thofe  things  to  the  produdion  of  chance, 
that  wihto  a  more  attentive  confiderer,appear  the  products  of  the  higheft 
Wifdom  and  Providence. 

Upon  the  Anatomy  or  Diffe&ion  of  the  Head,  1  obferv’d  thefe  par¬ 
ticulars  . 

Firft,  that  this  outward  fkin,  like  the  Cornea  of  the  eyes  of  the  greater 
Animals,  was  both  flexible  and  tranfparcnt,  and  feem’d,  through  the  Mi - 
crojcope0  perfectly  to  refemble  the  very  fubftance  of  the  Cornea  of  a  man  s 
eye  5  for  having  cut  out  the  clufter,  and  remov’d  the  dark  and  mucous 
fluff  that  isfubjacent  to  it,  I  could  fee  it  transparent  like  a  thin  piece  of 
Ikin,  having  as  many  cavities  in  the  infide  of  it,  and  rang’d  in  the  fame 
order  as  it  had  protuberances  on  the  outfide,and  this  propriety, I  found  the 
fame  in  all  the  Animals  that  had  it,  whether  Flies  orShell-Filb. 

Secondly,  I  found  that  all  Animals  that  I  have  obferv’d  with  thofe  kind 
of  eyes,  have  within  this  Cornea ,  a  certain  cleer  liquor  or  juice,  though.in 
a  very  little  quantity,  and, 

I  obferv’d  thirdly,  that  within  that  cleer  liquor,  they  had  a  kind  of 
dark  mucous  lining,  which  was  all  fpread  round  within  the  cavity  ofthe 
clufter,  and  feem’d  very  neer  adjoining  to  it,  the  colour  of  which,  in 
fome  Fliesyvas  grey  3  in  others,  blacky  in  others  red  $  in  others, of  a  mix’d 
colour  5  in  others, fpotted  5  and  that  the  whole  clutters,  when  look’d  on 
whilfi:  the  Animal  was  living,  or  but  newly  kill’d,  appear’d  of  the  fame 
colour  that  this  coat  (as  I  may  fo  call  it)  appear’d  of,  when  that  outward 
Ikin,  or  Cornea^was  remov’d. 

F ourthly,  that  the  reft  of  the  capacity  of  the  clutters  was  in  fome,  as 
in  Dragon  Flies,  &c.  hollow,  or  empty  5  in  others  fill’d  with  fome  kind 
of  fubftance  5  in  blue  Flies, with  a  reddifh  mufculous  fubftance,  withfibres 
tending  from  the  center  or  bottom  outwards ,  and  divers  other, with  va¬ 
rious  and  differing  kinds  oflubftances. 

That  this  curious  contrivance  is  the  organ  of  fight  to  all  thofe  various 
Cruftaceous  Animals,  which  are  furnifh’d  with  it,  I  think  we  need  not 
doubtjifweconffder  but  the  feveral  congruities  it  has  with  the  eyes  of 
greater  creatures. 

As  firft,  that  it  is  furnifh’d  with  a  Cornea^ with  a  tranjparent  humoured 
with  a  uvea  or  retina ,  that  the  Figure  of  each  of  the  ffnall  Hemijpheres  are 
very  Spherical ,  exadly  polifh’d,  and  moft  vivid,  lively  and  plump, when 
the  Animal  is  living, as  in  greater  Animals, and  in  like  manner  dulfflaccid, 
and  irregular,  or  fhrunk,when  the  Animal  is  dead. 

Next,  that  thofe  creatures  that  are  furnifh’d  with  it,  have  no 
other  organs  that  have  any  refemblance  to  the  known  eyes  of  other 
creatures.  . 
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Thirdly, that  thofe  which  they  call  the  eyes  of  Crabs,Lobfters, Shrimps, 
and  the  like,  and  are  really  fo,  are  Hemifpherd ,  almcft  in  the  fame  man¬ 
ner  as  thefe  of  Flies  are.  And  that  they  really  are  fo,  I  have  very 1  often 
try’d,  by  cutting  off  thefe  little  movable  knobs,  and  putting  the  creature 
again  into  the  water,  that  it  would  fwim  to  and  fro,  and  move  up  and 
down  as  well  as  before,  but  would  often  hit  it  felf  againft  the  rocks  or 
ftones^  and  though  I  put  my  hand  juft  before  its  head,  it  would  not  at 
all  ftart  or  fly  back  till  I  touch’d  it,  whereas  whifft  thofe  were  remain¬ 
ing,  it  would  ftart  back, and  avoid  my  hand  or  a  ftick  at  a  good  diftancc 
before  it  touch’d  it.  And  if  in  cruft  aceous  Sea-animals,  then  it  feems  very 
probable  alfo,that  thefe  knobs  are  the  eyes  in  cruft  aceous Infetts,  which  are 
alfo  of  the  fame  kind,  onely  in  a  higher  and  more  adlive  Element  5  this  the 
conformity  or  congruity  of  many  other  parts  common  to  either  of  them, 
will  ftrongly  argue, their  cruftaceous  armour,their  number  of  leggs,which 
are  fix,  befide  the  two  great  claws,  which  anfwer  to  the  wings  in  Infedlss 
and  in  all  kind  of  Spiders,  as  alfo  in  many  other  Infers  that  want  wings, 
we  (hall  find  the  compleat  number  of  them,  and  not  onely  the  number, 
but  the  very  fhape,  figure,  joints,  and  claws  of  Lobfters  and  Crabs,  as  is 
evident  in  Scorpions  and  Spiders,  as  is  vifible  in  the  fecond  Figure  of  the 
5  i.Schente^nA  in  the  little  Mite- worm, which  I  call  a  Land-crab, delcrib’d 
in  the  fecond  Figure  of  the  33.  Sche we, but  in  their  manner  of  generation 
being  oviparous,  &c.  And  it  were  very  worthy  obfervation,  whether 
there  be  not  fome  kinds  of  transformation  and  metamorphofis  in  the  fe- 
veralftates  of  cruftaceous  water-animals,  as  there  is  in  feveral  forts  of  In¬ 
fers  5  for  if  fuch  could  be  met  with, the  progrefs  of  the  variations  would 
be  much  more  confpicuous  in  thofe  larger  Animals,  then  they  can  be  in 
any  kind  of  Infedcs  our  colder  Climate  affords. 

Thefe  being  their  eyes,  it  affords  us  a  very  pretty  Speculation  to  con¬ 
template  their  manner  of  vifion,  which,  as  it  is  very  differing  from  that  of 
biocular  Animals,  fo  is  it  not  lefs  admirable. 

That  each  of  thefe  Pearls  or  Hemijpheres  is  a  perfedt  eye,  I  think  we 
need  not  doubt,  if  we  confider  onely  the  outfide  or  figure  of  any  one  of 
them,  for  they  being  each  of  them  cover’d  with  a  tranfparent  protube¬ 
rant  Cornea^  and  containing  a  liquor  within  them,  refembling  the  watry 
or  glaflie  humours  of  the  eye,  muft  neceflarily  reffadt  all  the  parallel 
Rays  that  fall  on  them  out  of  the  air,  into  a  point  not  farr  diftant  within 
them,  where  (in  all  probability)  the  Retina  of  the  eye  is  placed, and  that 
opacous,  dark,  and  mucous  inward  coat  that  (I  formerly  fhew’d)  I  found 
to  fubtend  the  concave  part  of  the  clufter  is  very  likely  to  be  that  tu - 
nicle  or  coat,  it  appearing  through  the  Microfcope  to  be  plac’d  a  little 
more  than  a  Diameter  of  thofe  Pearls  below  or  within  the  tunica  cornea . 
And  if  fo,  then  is  there  in  all  probability,  a  little  Pidture  or  Image  of  the 
objedts  without,  painted  or  made  at  the  bottom  of  the  Retina  againft 
every  one  of  thofe  Pearls,  fo  that  there  are  as  many  impreffions  on  the 
Retina  or  opacous  fkin,  as  there  are  Pearls  or  Hemijpheres  on  the  clufter. 
But  becaufe  it  is  impolfible  for  any  protuberant  furface  whatfoever,  whe¬ 
ther  fpharial  or  other,  fo  to  refradt  the  Rays  that  come  from  farr  remote 
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lateral  points  of  any  Objed  as  to  coiled  them  again, and  unite  them  each 
in  a  didind  point5and  that  onely  thofe  Rays  which  come  from  fome  point 
that  lies  in  the  Axis  of  the  Figure  produc’d  ,  are  fo  accurately  re- 
fraded  to  one  and  the  fame  point  again,  and  that  the  lateral  Rays,thefur- 
ther  they  are  remov’d,  the  more  impeded  is  their  refraded  confluence  5 
It  follows  therefore,  that  onely  the  Pidure  of  thofe  parts  of  the  external 
objeds  that  lie  in,  or  neer,  the  Axis  of  each  Hemifhere^  ate  difcernably 
painted  or  made  on  the  Retina  of  each  Hewifphere ,  and  that  therefore 
each  of  them  can  diftindlyfenfate  or  fee  onely  thofe  parts  which  are  very 
neer  perpendicularly  oppos’d  to  it,  or  lie  in  or  neer  its  optick  AxiSi 
Now,  though  there  may  be  by  each  of  thefe  eye-pearls, a  reprefentation 
to  the  Animal  ofa  whole  Hcmijphere  in  the  fame  manner  as  in  a  man’s  eye 
there  is  a  pidure  orfenfation  in  the  Retina  of  all  the  objeds  lying  almoft 
in  an  Hcmifphcre  3  yet,  as  in  a  man’s  eye  alfo,  there  are  but  fome  very 
few  points  which  liyng  in,  or  neer,  the  optick  Axis  arediftindly  did 
cern’d :  So  there  may  be  multitudes  of  Pidures  made  of  an  Objed  in 
the  feveral  Pearls,  and  yet  but  one,  or  fome  very  few  that  are  didind  5 
The  reprefentation  of  any  objed  that  is  made  in  any  other  Pearl,  but  that 
which  is  diredly,or  very  neer  diredly, oppos’d, being  altogether  confus’d 
and  unable  to  produce  a  didind  vilion. 

So  that  we  fee,  that  though  it  has  pleas’d  the  All-wife  Creator,  to  in¬ 
due  this  creature  with  fuch  multitudes  of  eyes,  yet  has  he  not  indued  it 
with  the  faculty  of  feeing  more  then  another  creature,  for  whereas  this 
cannot  move  his  head ,at  lead  can  move  itvery  little, without  moving  his 
whole  body ^bi  ocular  creatures  can  in  an  inftant  (or  the  twinkling  of  an 
eye ,  which,  being  very  quick,  is  vulgarly  ufed  in  the  fame  fignification) 
move  their  eyes  fo  as  to  dired  the  optick  Axis  to  any  point  3  nor  is  it 
probable,  that  they  are  able  to  fee  attentively  at  one  time  more  then  one 
Phyfical  point  3  for  though  there  be  a  didind  Image  made  in  every  eye, 
yet  ’tis  very  likely, that  the  obferving  faculty  is  only  imploy’d  about  fome 
one  objed  for  which  they  have  mod  concern. 

Now,  as  we  accurately  didinguifh  the  fite  or  pofition  of  an  Objed 
by  the  motion  of  the  Mufoles  of  the  eye  requifite  to  put  the  optick  Line 
in  a  diied  pofition,and  confufedly  by  the  pofition  ofthe  imperfed  Pidure 
of  the  objed  at  the  bottom  of  the  eye  3  fo  are  thefe  crufaceous  creatures 
able  to  judge  confufedly  of  the  pofition  of  objeds  by  the  Pidure  or  im- 
predion  made  at  the  bottom  of  the  oppofite  Pearl,  and  didindly  by  the, 
removal  of  the  attentive  or  obferving  faculty,  from  one  Pearl  to  another, 
but  what  this  faculty  is4as  it  requires  another  place,  fo  a  much  deeper  fpe- 
culation.  Now,becaufeit  were  impodible,even  with  this  multitude  of  eye¬ 
balls, to  fee  any  objed  didind(for  as  I  hinted  before, onely  thofe  parts  that 
lay  in,or  veryneer,the  optick  Lines  could  be  fo)the  Infinitely  wife  Creator 
has  not  left  the  creature  without  a  power  of  moving  the  head  a  little  in 
Aerial  crujlaceous  animals, and  the  very  eyes  alfo  in  crujlaceous  Sea-animals} 
fo  that  by  thefe  means  they  are  inabled  to  dired  fome  optick  line  or  other 
againd  any  objed,and  by  that  means  they  have  the  vifive  faculty  as  com- 
pleat  as  any  Animal  that  can  move  its  eyes. 

B  b  2  ■  Didances 
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Diftances  of  Objeds  alfo,  Vis  very  likely  they  diftinguifti, ‘partly  by 
the  conlbnant  impreflions  made  in  fome  two  convenient  Pearls,  one  in 
each  clufter  for,  according  as  thofe  congruous  impreflions  afted,  two 
Pearls  neerer  approach'd  to  each  other,  the  neerer  is  the  Objed,  and 
the  farther  they  arediftant,  the  more  diftant  is  the  Objed:  partly  alfo 
by  the  alteration  of  each  Pearl,  requifite  to  make  the  Senfation  or  Pidure 
perfeft  5  for  ’tis  impollible  that  the  Pictures  of  two  Objeds,  varioufly 
diftant,  can  be  perfedly  painted,  or  made  on  the  fame  Retina  or  bottom 
of  the  eye  not  altered,  as  will  be  very  evident  to  any  one  that  (hall  atten¬ 
tively  confider  the  nature  of  refradion.  Now,  whether  this  alteration 
may  be  in  the  Figure  of  the  Cornea^  in  the  motion  of  accefs  or  recefsofthe 
Retina  towards  the  Cornea ,  or  in  the  alteration  of  a  cruftaline  humour,  if 
fuch  there  be,  I  pretend  not  to  determine  5  though  I  think  we  need  not 
doubt,  but  that  there  may  be  as  much  curiofity  ol  contrivance  and  ftru- 
dure  in  every  one  of  thefe  Pearls,  as  in  the  eye  of  a  Whale  or  Elephant, 
ancFtheJalmightys  Fiat  could  as  eafily  caufe  the  exiftence  of  the  one  as 
the  other  5  and  as  one  day  and  a  thoufand  years  are  the  fame  with  him,fo 
may  one  eye  and  ten  thoufand. 

This  we  may  be  fure  of,  that  the  filaments  or  fenfative  parts  of  the 
Retina  muft  be  moft  exceedingly  curious  and  minute,  fince  the  whole 
Pidure  it  felfis  fuch  5  what  muft  needs  the  component  parts  be  of  that 
Retina  which  diftinguifhes  the  part  of  an  objed’s  Pidure  that  muft  be 
many  millions  of  millions  lefs  then  that  in  a  mans  eye  ?  And  how  exceed¬ 
ing  curious  and  fubdle  muft  the  component  parts  of  the  medium  that 
conveys  light  be,  when  we  find  the  inftrument  made  for  its  reception  or 
refradion  to  be  fo  exceedingly  (mall  ?  we  may, I  think,  from  this  fpecula- 
tion  be  lufficiently  difeouraged  from  hoping  to  dilcover  by  any  optick  or 
other  inftrument  the  determinate  bulk  of  the  parts  of  the  medium  that 
conveys  the  pulfe  of  light,  fince  we  find  that  there  is  not  lefs  accurate- 
ne(s  (hewn  in  the  Figure*  and  polifh  of  thole  exceedingly  minute  lenti¬ 
cular  (urfaces,  then  in  thofe  more  large  and  confpicuous  (urfaces  of  our 
own  eyes.  And  yet  can  1  not  doubt,  but  that  there  is  a  determinate  bulk 
of  thofe  parts,  fince  I  find  them  unable  to  enter  between  the  parts  of 
Mercury,  which  being  in  motion,  muft  necefiarily  have  pores,  as  I  (hall 
elfe where  (hew,  and  here  pals  by,  as  being  a  digreflion. 

As  concerning  the  horns  FF,  the  feelers  or  fmellers,  GG,  the  Pro- 
bafois  H  H,  and  I,  the  hairs  and  brides,  KK,  I  (hall  indeavour  to  de- 
fcribe  in  the  42.  Obfervation . 


r>< 


Obferv.  XL.  Of  the  Teeth  cf  a  Snail. 


J  Have  little  more  to  add  of  the  Teeth  of  a  Snail,  befides  the  Pidure 
of  it,  which  is  reprefented  in  the  firft  Figure  of  the  25.  Scheme ,  fave 
that  his  bended  body,  ABCDEF,  which  feenf  d  fafhioned  very  much 
like  a  row  of  fmall  teeth,  orderly  plac'd  in  the  Gums,  and  looks  as  if  it 


were 


BSfefe4llSk. 

jk  S^ss 

Wt~~" 

^r-^?gg=|  J|§|§| 

||  j35| 

3ffefS 

y  jig 

r  -A 

^^8^  %^.r^ 

TTr'^feat  --  g 

JimS 

„  .p—^1 

pp 

Hfl 

M  I  C  R  O  O  &  A  P  fl  1  A. 
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were  divided  into  fevera'l  fmaller  and  greater  bldek  teeth,  was  -nothing 
bat  one  fmall  bended  hard  bone, which  was  plac'd  in  the  upper  jaWofthe 
mouth  ofa  Houfe-Snail,  with  which  I  obferv’d  this  Very  Snail -to  feed  oh 
the  leaves  of  a  Role-tree,  and  to  bite  out  pretty  -large  and  half  nound 
bits,  not  unlike  the  Figure  of  a  (C)  nor  very  much  differing  from  it  in 
bignefs,  the  upper  part  A  B  C  D  of  this  bone,  I  found  tobemudi  wHitdr, 
and  to  grow  out  of  the  upper  chap  of  rite  Snail.G  G  G,and  not  to  be  any¬ 
thing  neer  fo  much  creas’d  as  the  lower  and  blacker  part  of  it  H 1 1 H  fe  K'H 
which  was  exactly  fhap'd  like  teeth,  the  bone  growing  thinner,  or  taper¬ 
ing  to  an  edge  towards  K  K  K.  It  feetn’d  to  have  nine  teeth.  Or  prominent 
parts  I  K,  I K,  IF,  &v.  which  were  join’d  together  by  the  thinner  inters 
pos’d  parts  of  the  bone.  The  Animal  to  Which  thefe  teeth  belong,  is  & 
very  anomalous  creature,  and  feems  ofa  kind  quire  diftind  from  any 
other  terreftrial  Animal  or  Infecl,  the  Anatomy  Whereof  exceedingly  di*F 
fering  from  what  has  been  hitherto  gi  von  of  it  I  fhould  have  iUferted,but 
that  it  will  be  more  proper  in  another  place.  I  have  never  met  with  any 
kind  of  Animal  whofe  teeth  are  all  join’d  in  one,  lave  onely  that  [lately 
obferv’d,  that  all  the  teeth  ofa  Rhinocerot,  which  grow  oh  either  fide 
ofits  mouth,  are  join’d  into  one  large  bone,  the  Weight  of  one  df  Which 
I  found  to  be  neer  eleven  pound  Hatrercfopvis.  SO  that  it  feeilis  one  of 
the  biggeft  fort  of  terreftrial  Animals,  as  well  as  one  of  the  fmafleft, 
has  his  teeth  thus  lhap’d. 

. ;  j  .  1}  !  ] . 
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Obferv.  X  LI.  Of  the  Eggs  o/Silk-worms^^  other  kfefis* 

■  ■  I  in  m;l  d 'J  1  noni  om  mri  of '^boipnwd  rH 

THe  Eggs  of  SiIk-worms(one  of  which  I  have  deferib  d  intfie  fecond 
Figure  of  25.  Scheme}  afford  a  pretty  ObjefHor  a  Mitv ofi ope  that 
magnifies  very  much,  efpecially  if  it  be  bright  weather,  and  the  light  of  a 
window  be  caft  or  colle&ed  on  it  by  a  deep  Convex-glaj f,  or  Water-balk 
For  then  the  whole  furface  of  the  Shell  may  be  perceiv’d  all  cover’d  over 
with  exceeding  fmall  pits  or  cavities  with  interpofed  edges,  almoft  in  the 
manner  of  the  mrface  of  a  Poppy-feed, but  that  thefe  holes  are  not  an  hun¬ 
dredth  part  fcarce  of  their  bigneff*  the  Shtlljwhen  pile  young  ones  were 
hatch’d  (which  I  found  an  eafie  thing  to  do,  if  the  Eggs  were  kept  in  a 
warm  place)  appear’d  no  thicker  in  proportion  to  its  bulk, then  that  of 
an  Hen’s  or  Goos’s  Egg  is  to  its  bulk, and  all  the  Shell  appear'd  Very  white 
(which  feem’d  to  proceed  from  its  tranfpafency)  wnenee  all  thofe  pit- 
tings  did  almoft  vanifb,  fo  that  they  could  not,  Without  much  difficulty, 
be  difeern’d,  the  infid e  of  the  Shell  feem’d  to  be  lin'd  alfo  With  a  kirid  of 
thin  film,not  unlike  (keeping  the  proportion  to  its  Shell)that  with  Which 
the  fhell  of  an  Hen-egg  is  lin’d  ;  and  the  ftiell  it  felf  feenfd  like  Common 
Egg’fhells,  very  brittle,  and  Brack’d.  In  divert  other  of  thefe  Eggs  I 
could  plainly  enough,  through  the  fhell,  perceive  the  frUall  Infdft  lid 
coyled  round -the  edges  of  the  fhell.  The  fbape  of  the  Egg^felf,  the 
Figure  pretty  well  reprefentsf  though  by  deftuR  Of  the 
bn A  not 
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not  appear  fo  rounded,  and  lying  above  the  Paper,  a$  it  were, as  it  ought 
to  do)  that  is,  it  was  for  the  moft  part  pretty  oval  erid-ways,  fomewhat 
like  an  Egg, but  the  other  way  it  was  a  little  flatted  on  two  oppofite  fides. 
Divers  of  thefe  Eggs,  as  is  common  to  moft  others,  I  found  to  be  bar¬ 
ren,  or  addle,  for  they  never  afforded  any  young  ones.  And  thofe  I 
ufually  found  much  whiter  then  the  other;  that  were  prolifick.  The 
Eess  of  other  kinds  of  Oviparous  Infers  I  have  found  to  be  perfeftly 
round  every  way, like  fo  many  Globules, of  this  fort  I  have  obferv’d  fome 
forts  of  Spiders  Eggs  5  and  chancing  the  laft  Summer  to  inclofe  a  very 
large  andcurioufly  painted  Butterfly  in  a  Box,  intending  to  examine  its 
eaudery  with  my  Microfcope ,  I  found  within  a  day  or  two  after  I  inclos’d 
her,  almoft  all  the  inner  furface  of  the  Box  cover’d  over  with  an  infinite 
of  exactly  round  Eggs,  which  were  ftuck  very  faft  to  the  fides  of  it,  and 
in  fo  exactly  regular  and  clofe  an  order,  that  made  me  call  to  mind  my 
Hjpothefis ,  which  I  had  formerly  thought  on  for  the  making  out  of  all  the 
regular  Figures  of  Salt. which  I  have  elfewhere  hinted  5  for  here  I  found 
all  of  them  rang’d  into  a  moft  exa<ft  triagonal  order,  much  after  the  man¬ 
ner  as  the  Hetnifpheres  are  place  on  the  eye  of  a  Fly  5  all  which  Eggs  I 
found  after  a  little  time  to  be  hatch’d,  and  out  of  them  to  come  a  multi¬ 
tude  of  fmall  Worms,  very  much  refembling  young  Silk-worms,  leaving 
all  their  thin  hollow  fhells  behind  them,  flicking  on  the  Box  in  their  tn- 
agonal  pofture  5  thefe  I  found  with  the  Mcrofcope  to  have  much  fuch  a 
fubftance  as  the  Silk-worms  Eggs,  but  could  not  perceive  them  pitted. 
And  indeed,  there  is  as  great  a  variety  in  the  fhape  of  the  Eggs  of  Ovi¬ 
parous  Infetts  as  among  thofe  of  Birds. 

Of  thefe  Eggs,  a  large  and  lufty  Fly  will  at  one  time  lay  neer  four  or 
five  hundred,  fothat  the  increafe  of  thefe  kind  of  Infefts  muft  needs  be 
very  prodigious,  were  they  not  prey’d  on  by  multitudes  of  Birds,  and  de- 
ftroy’d  by  Frofts  and  Rains  5  and  hence  ’tis  thofe  hotter  Climates  between 
the  Tropicks  areinfefted  with  fuch  multitudes  of  Locufts,  and  fuch  other 
Verminc. 
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THkkind  of  Fly, whereof  a  Microfcopical  Picture  is  delineated  in  the 
firft  Figure  of  the  i6.Schetne3  is  a  very  beautifull  creature,  and  has 


many  things  about  it  very  notable  5  divers  of  which  I  have  already  partly 
defcrib’d,  namely,  the  feet,  wings,  eyes,  and  head,  in  the  preceding 
Obfervations. 

And  though  the  head  before  defcrib’d  be  that  of  a  grey  Drone-Fly, 
yet  for  the  main  it  is  very  agreeable  to  this.'  The  things  wherein  they 
differ  moft,  will  be  eafily  enough  found  by  the  following  particulars : 

Firft,  the  elufters  of  eyes  of  this  Fly,  are  very  much  fmaller  then  thofe 


of  the  Dron-Fly3  in  proportion  to  the  head. 


And 
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And  next;,  all  the  eyes  of  each  clufter  feem’d  much  of  the  fame  bignefs 
one  with  another,  not  differing  as  the  other,  but  rang’d  in  the  fame  tri - 
agonal  order. 

Thirdly,  between  thefe  two  clufters,  there  was  a  fcaly  prominent 
front  B,  which  was  arm’d  and  adorn’d  with  large  tapering  fharp  black 
brifles,  which  growing  out  in  rows  on  either  fide,  were  fo  bent  toward 
each  other  neer  the  top,  as  to  make  a  kind  of  arched  arbour  of  Brifles, 
which  almoft  cover’d  the  former  front. 

Fourthly,  at  the  end  of  this  Arch,  about  the  middle  of  the  face,  on  a 
prominent  part  C,  grew  two  fmall  oblong  bodies,  D  D,  which  through 
a  Microfcopc  look’d  not  unlike  the  Pendants  in  Lillies,  thefe  feem’d  to  be 
jointed  on  to  two  fmall  parts  at  C,  each  of  which  feem’d  again  jointed 
into  the  front. 

Fifthly,  out  of  the  upper  part  and  outfides  of  thefe  horns  (as  I  may 
call  them,  from  the  Figure  they  are  of,  in  the  24.  Scheme ,  where  they 
are  marked  with  F  F)  there  grows  a  fingle  feather,  or  brufhy  Brifle,  EE* 
fomewhat  of  the  fame  kind  with  the  tufts  of  a  Gnat,  which  1  have  before 
defctibed. 

What  the  ufe  of  thefe  kind  of  horned  and  tufted  bodies  fhould  be,  I 
cannot  well  imagine, unlefs  they  ferve  for  frnelling  or  hearing, though  how 
they  are  adapted  for  either,  it  feems  very  difficult  to  defcribe  they  are 
in  almoft  every  feveral  kind  of  Flies  of  fb  various  a  fhape,  though  certain¬ 
ly  they  are  fome  Very  eflential  part  of  the  head,  and  have  fome  very 
notable  office  aflign’d  them  by  Nature,  fince  in  all  Infe&s  they  are  to  be 
found  in  one  or  other  form. 

Sixthly,  at  the  under  part  of  the  face  F  F,  were  feveral  of  the  former 
fort  of  bended  Brifles  3  and  below  all,  the  mouth,  out  of  the  middle  of 
which,  grew  the  probofck  GHI,  which, by  means  of  feveral  joints,  where¬ 
of  it  feem'd  to  confift,  the  Fly  was  able  to  move  to  and  fro,  and  thrufl:  it 
in  and  out  as  it  pleas’d  3  the  end  of  this  hollow  body  (which  was  all  over 
cover’d  with  fmall  fhort  hairs  or  brifles)  was,  as  ’twere,  bent  at  FI,  and 
the  outer  or  formoft  fide  of  the  bended  part  H  I,  flit,  as  it  were,  into 
two  chaps,  H  I,  H  I,  all  the  outfide  of  which  where  cover’d  with  hairs* 
and  pretty  large  brifles  3  thefe  he  could,  like  two  chaps,  very  readily 
open  and  fhut,  and  when  he  feem’d  to  fuck  any  thing  from  the  furface  of 
a  body,  he  would  fpread  abroad  thofe  chaps,  and  apply  the  hollow  part 
of  them  very  clofe  to  it. 

From  either  fide  of  the  Probojcis,  within  the  mouth,  grew  two  other 
fmall  horns,  or  fingers,  K  K,  which  were  hairy,  but  fmall  in  this  Figure  3 
but  of  another  fhape,  and  bigger  in  proportion,  in  the  24  .Scheme^  where 
they  are  marked  with  G  G,  which  two  indeed  feem  d  a  kind  of  fmellers, 
but  whether  fb  or  not,  I  cannot  pofitively  determine* 

The  Thorax  or  middle  part  of  this  Fly,  was  cas’d,  both  above  and  be¬ 
neath,  with  a  very  firm  crufl  of  armour,  the  upper  part  more  round,  and 
covered  over  with  long  conical  brifles, all  whole  ends  pointed  backwards} 
out  of  the  hinder  and  under  part  of  this  grew  out  in  a  clufter  fix  leggs, 
three  of  which  are  apparent  in  the  Figure,the  other  three  were  hid  by  the 

body 
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body  plac’d  in  that  pofture.  The  leggs  were  all  much  of  the  fame  make, 
being  all  of  them  cover’d  with  a  ftrong  hairy  fcale  or  fhel,  juft  like  the  legs 
of  a  Crabb  or  Lobfter, and  the  contrivance  of  the  joints  feem’d  much  the 
fame  5  each  legg  feem’d  made  up  of  eight  parts,  i,  2, 3, 4,  5.  6,  7,  8,  to 
the  eighth  or  laft  of  which,  grew  the  foies  and  claws,  defcribed  before 
in  the  38.  Obfervation. 

Out  of  the  upper  part  of  this  trunck  grew  the  two  wings,  which  I  men¬ 
tion’d  in  the  38.  Obfervation ,  conlifting  of  a  film,  extended  on  certain 
fmall  ftiff  wires  or  bones :  thefe  in  a  blue  Fly,  were  much  longer  then 
the  body,  but  in  other  kind  of  Flies  they  are  of  very  differing  propor¬ 
tions  to  the  body.  Thefe  films, in  many  Flies,were  fo  thin,that,li  ke  feveral 
other  plated  bodies  (mention’d  in  the  ninth  Obfervation)  they  afforded 
all  varieties  of fantaftical  or  tranfient  colours  (the  reafbn  ofwhichlhave 
here  endeavoured  to  explain)  they  feem’d"to  receive  their  nourifhment 
from  the  ftalks  or  wires,  which  feemd  to  be  hollow,  andneer  the  upper 
part  of  the  wing  L  L  feveral  of  them  feem’d  jointed,  the  fhape  of  which 
will  fufliciently  appear  by  the  black  lines  in  the  fecond  Figure  of  the 
26.  Scheme ,  which  is  a  delineation  of  one  of  thofe  wings  expanded  di- 
redly  to  the  eyes. 

All  the  hinder  part  of  its  body  is  cover’d  with  a  moft  curious  blue  fhi- 
ning  armour, looking  exadly  like  a  polifh’d  piece  of  fteel  brought  to  that 
blue  colour  by  annealing,  all  which  armour  is  very  thick  beftuck  with 
abundance  of  tapering  brifles,  fuch  as  grow  on  its  back,  as  is  vifible 
enough  by  the  Figure. 

Nor  was  the  infide  of  this  creature  lefs  beautifull  then  its  outfide,  for 
cutting  off  a  part  of  the  belly,  and  then  viewing  it,  to  fee  if  I  could  dis¬ 
cover  any  Veffels,  fuch  as  are  to  be  found  in  a  greater  Animals,  and  even 
in  Snails  exceeding  manifeftly,I  found, much  beyond  my  expedation,that 
there  were  abundance  of  branchings  of  Milk-white  veffels,no  lefs  curious 
then  the  branchings  of  veins  and  arteries  in  bigger  terreftrial  Animals, in 
one  of  which, I  found  two  notable  branches,  joining  their  two  main  ftocks, 
as  it  were,  into  one  common  chitfus  5  now,  to  what  veins  or  arteries  thefe 
Veflells  were  analogue ,  whether  to  the  vena  porta ,  or  the  meferaick^  vef 
fells ,  or  the  like,  or  indeed,  whether  they  were  veins  and  arteries,  or  vaft 
lattea,  properly  fo  called,  I  am  not  hitherto  able  to  determine,  having 
not  yet  made  fufficient  enquiry  5  but  in  all  particulars,  there  feems  net  to 
be  any  thing  lefs  of  curious  contrivance  in  thefe  Infeds,  then  in  thofe 
larger  terreftrial  Animals,  for  I  had  never  feen  any  more  curious  branch¬ 
ings  of  Veflells,  then  thofe  I  obferv’d  in  two  or  three  of  thefe  Flies  thus 
opened. 

It  is  a  creature  adive  and  nimble,  fb  as  there  are  very  few  creatures 
like  it,  whether  bigger  or  fmaller,  in  fo  much,  that  it  will  fcape  and 
avoid  a  fmall  body,  though  coming  on  it  exceeding  fwiftly,  and  if  it  fees 
any  thing  approaching  it,  which  it  fears,  it  prefently  fquats  down,  as  it 
were,that  it  may  be  the  more  ready  for  its  rife. 

Nor  is  it  lefs  hardy  in  the  Winter,  then  adive  in  the  Summer,  induring 
alltheFrofts,  and  farming  till  the  next  Summer,  notwithftanding  the 
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bitter  cold  of  our  Climate }  nay,  this  creature  will  indure  to  be  frozen, 
and  yet  not  be  deftroy’d,for  I  have  taken  one  of  them  out  of  the  Snow 
whereon  it  has  been  frozen  almoft  white,  with  the  Ice  about  it,  and  yet 
by  thawing  it  gently  by  the  warmth  ^of  a  fare,  it  has  quickly  reviv'd  and 
flown  about. 

This  kind  of  Fly  feems  by  the  fleams  or  tafte  of  fermenting  and 
putrifying  meat  (which  it  often  kiilcs,as’twere,  with  its pobofeis  as  it  trips 
over  it)  to  be  ftimulated  or  excited  to  ejedt  its  Eggs  or  Seed  on  it,  per¬ 
haps,  from  the  fame  reafon  as  Dogs, Cats, and  many  other  brute  creatures 
are  excited  to  their  particular  lufls,  by  the  fmellof  their  females,  when 
by  Nature  prepared  for  generation  j  the  males  Teeming  by  thole  kind 
of  fmclls,  or  other  incitations,  to  be  as  much  neceflitated  thereto,  as 
Aqua  Regis  flrongly  impregnated  with  a  folution  of  Gold, is  forced  to  pre¬ 
cipitate  it  by  the  affufion  of  fpirit  of  ‘Urine ,  or  a  folution  of  Salt  of 

: Tartar .  0 

One  of  thefe  put  in  fpirit  of  Wine,  was  very  quickly  feemingly  kill'd, 
and  both  its  eys  and  mouth  began  to  look  very  red,  but  upon  the  taking 
of  it  out,  and  buffering  it  to  lie  three  or  four  hours,  and  heating  it  with 
the  Sun  beams  caft  through  a  Burning-glafs,  it  again  reviv'd,  Teeming,  as 
it  were,  to  have  been  all  the  intermediate  time,  but  dead  drunk,  and  af¬ 
ter  certain  hours  to  grow  frefh  again  and  fober. 


Obfcrv.  X  L 1 1 1.  Of  the  Water-Infed  or  Gnat. 

T  His  little  creature,  deferibed  in  the  firft  figure  of  the  27.  Scheme^ 
was  a  fmall  fealed  or  crufted  Animal,  which  I  have  often  obferv’d 
to  be  generated  in  Rain-water  3 1  have  alfo  obferv  d  it  both  in  Pond  and 
River-water.  It  is  fuppos’d  by  Tome,  to  deduce  its  firft  original  from  the 
putrifadfion  of  Rain- water,  in  which, if  it  have  flood  any  time  open  to  the 
air,  you  Ihall  feldom  mifs,all  the  Summer  long,  of  ftore  of  them  frifking 
too  and  fro. 

Tis  a  creature,  wholly  differing  in  {hape  from  any  I  ever  oblerv  d  5  nor 
is  its  motion  lelsftrange :  It  has  a  very  large  head,  in  proportion  to  its 
body,  all  covered  with  a  Ihell,  like  other  teflaceoiis  Animals,  but  it  dif¬ 
fers  in  this,  that  it  has,  up  and  down  feveral  parts  of  it,  feveral  tufts  of 
hairs,  or  brilles,  plac'd  in  the  order  exprefs’d  in  the  Figure  5  It  has  two 
horns, whichfeem’d  almoft  like  the  horns  of  an  Oxe,inverted,and,  as  neer 
as  I  could  ghefs,were  hollow,with  tufts  of  brilles, likewife  at  the  top^thele 
horns  they  could  move  eafily  this  or  that  way,and  might,  perchance,  be 
their  noftrils.  It  has  a  pretty  large  mouth,  which  Teem  d  contriv  d  much 
like  thofe  of  Crabs  and  Lobfters,by  which,  I  have  often  oblerv  d  them  to 
feed  on  water,  or  Tome  imperceptible  nutritive  fubftance  in  it.  ^ 

I  could  perceive,  through  the  tranfparent  fhell,while  the  Animal  fui- 
viv'd,  feveral  motions  in  the  head,  thorax,  and  belly,  very  diftinctly, 
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of  differing  kinds  which  I  may,  perhaps,  elfewhere  endeavour  more  ac¬ 
curately  to  examine,  and  to  fhew  of  how  great  benefit  the  uie  ofa  Mi - 
crolcope  may  be  for  the  difcovery  of  Nature  s  courfe  in  the  opeiations  per¬ 
form’d  in  Animal  bodies,  by  which  we  have  the  opportunity  of  obferving 
her  through  thele  delicate  and  pellucid  teguments  of  the  bodies  ofInle<ds 
acting  according  to  her  ufual  courfe  and  way,  undiduibed,  whereas, 
when  we  endeavour  to  pry  into  her  lecrets  by  breaking  open  the  doors 
upon  her,  and  difl'efting  and  mangling  creatures  whil'd  there  is  life  yet 
within  them,  we  find  her  indeed  at  work,  but  put  into  fuch  diforder  by 
the  violence  offer’d,  as  it  may  eafily  be  imagin’d,how.  differing  a  thing  we 
fhould  find,if  wecould,aswe  can  with  a  Microfcopejn  thele  fmaller  crea¬ 
tures,  quietly  peep  in  at  the  windows,  without  frighting  her  out  of  her 
ufual  byas. 

The  form  of  the  whole  creature,  as  it  appear’d  in  th eMcrofcope,  may, 
without  troubling  you  with  more  deferiptions,  be  plainly  enough  per¬ 
ceiv’d  by  the  Scheme^  the  hinder  part  or  belly  confiding  ol  eight  feveral 
jointed  parts,  namely,  A  B  C  D  E  F  G  H,  of  the  fil'd  Figure^  from  the 
midd  of  each  of  which, on  either  fidedfliied  out  three  or  four  fmall  brides 
or  hairs,  I,  I,  I,  I,  I,  the  tail  was  divided  into  two  parts  of  very  differing 
make 3  one  of  them,  namely,  K,  having  many  tufts  of  hair  or  brides,  which 
feem’d  to  lerve  both  for  the  finns  and  tail,  for  the  Oars  and  Pvuder  of  this 
little  creature,  wherewith  it  was  able,  by  frifking  and  bending  its  body 
nimbly  to  andfio,to  move  himfelf  any  whither,and  to  fkull  and  deer  him- 
felf as  he  pleas’d^the  other  part,  L,  feem’d  to  be,as  twere,the  ninth  divifi- 
on  of  his  belly,and  had  many  (ingle  brides  on  either  fide.  From  the  end  V, 
of  which,  through  the  whole  belly,  there  was  a  kind  of  Gut  of  a  darker 
colour,  M  M  M,  wherein,  by  certain  Pcr/Jialti ^motions  there  was  a  kind 
of  black  fubdance  mov’d  upwards  and  downwards  through  it  from  the 
orbicular  part  of  it,  N,(  which  feem’d  the  Ventricle ,or  domach)to  the  tail 
V,and  fo  back  again,  which perifialticl{_  motion  I  have  obferv  d  alfo  in  a 
Louie,  a  Gnat,  and  feveral  other  kinds  of  tranlparent  body  d  Flies.  The 
Thorax  or  ched  of  this  creature  O  O  O  O,  was  thick  and  Ihort,  and  pret¬ 
ty  tranlparent,  for  through  it  I  could  lee  the  white  heart  (which  is  the 
colour  alfo  of  the  bloud  in  thefe,  and  mod  other  Infers)  to  beat,  and 
feveral  other  kind  of  motions.  It  was  beduck  and  adorn  d  up  and  down 
with  feveral  tufts  of  brides,  luch  as  are  pointed  out  by  P,  P,  P,  P,  the 
head  Q_was  likewife  beduck  with  feveral  ofthofe  tufts,  SSS3  it  was 
broad  and  Ihort,  had  two  black  eyes,  T  T,  which  I  could  not  perceive  at 
all  pearl’d,  as  they  afterwards  appear’d,  and  two  fmall  horns,  R  R,  fuch 
as  I  formerly  deferib’d. 

Both  its  motion  and  red  is  very  drange,  and  pleafant,  and  differing 
from  thofe  of  mod  other  creatures  I  have  obferv’d  3  for,  where  it  ceafes 
from  moving  its  body,  the  tail  of  it  feeming  much  lighter  then  the  red 
of  its  body,and  a  little  lighter  then  the  water  it  fwims  in,  prefently  boys 
it  up  to  the  top  of  the  water,  where  it  hangs  fufpended  with  the  head  al¬ 
ways  downward  3  and  like  our  Antipodes ,  if  they  do  by  a  frifk  get  be¬ 
low  that  fuperficies,  they  prefently  afeend  again  unto  it,  if  they  ceafe 
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moving,  until  they  tread,  as  it  were,  under  that  fuperficies  with  their 
tails  j  the  hanging  of  thele  in  this  pofture,  put  me  in  mind  of  a  cer¬ 
tain  creature  I  have  feen  in  London ,  that  was  brought  out  of  America , 
which  would  very  firmly  fufpend  it  felf  by  the  tail,  with  the  head  down¬ 
wards, and  was  faid  to  lleep  in  that  pofture,  with  her  young  ones  in  her 
falfe  belly,  which  is  a  Purle,  provided  by  Nature  for  the  production, 
nutrition,  and  prefervation  of  her  young  ones,  which  is  defcribed  by  Pijb 
in  the  24.  Chapter  of  the  fifth  Book  of  his  Natural  Hiftory  of  Brafil. 

The  motion  of  it  was  with  the  tail  forwards,drawing  its  felf  backwards, 
by  the  frilking  to  and  fro  of  that  tuft  which  grew  out  of  one  of  the 
ftumps  of  its  tail.  It  had  another  motion, Which  was  more  futable  to  that 
of  other  creatures,  and  that  is,  with  the  head  forward  5  for  by  the  moving 
of  his  chaps  ("if  I  may  lo  call  the  parts  of  his  mouth)  it  was  abletomove 
it  felf  downwards  very  gently  towards  the  bottom,  and  did, as  twere,eat 
up  its  way  through  the  water. 

But  that  which  was  moft  oblervable  in  this  creature,  was,  its  Meta- 
morphofisor  change^for  having  kept  feveral  of  thefe  Animals  in  a  Glalsof 
Rain-water, in  which  they  were  produc’d,  I  found,after  about  a  fortnight 
or  three  weeks  keeping,  that  leveral  of  them  Hew  away  in  Gnats, leaving 
their  hulks  behind  them  in  the  water  floating  under  the  furface,  the 
place  where  thele  Animals  were  wont  to  refide,  whil’ft  they  were  in¬ 
habitants  of  the  water :  this  made  me  more  diligently  to  watch  them,  to 
fee  iff  could  find  them  at  the  time  of  their  transformation  5  and  not  long 
after,  I  obferv’d  feveral  of  them  to  be  changed  into  an  unulual  lhape, 
wholly  differing  from  that  they  were  of  before,  their  head  and  body  be- 
ing  grown  much  bigger  and  deeper,  but  not  broader,  and  their  belly,  or 
hinder  part  fmaller,  and  coyl’d,  about  this  great  body  much  of  the  fafhi- 
on  reprefented  by  the  prick’d  line  in  the  fecond  Figure  of  the  27.  Scheme , 
the  head  and  horns  now  fwam  uppermoft,  and  the  whole  bulk  of  the  bo¬ 
dy  feem’d  to  be  grown  much  lighter  3  for  when  by  my  frighting  of  it,  it 
would  by  frilking  out  of  its  tail  (in  the  manner  exprefs’d  in  the  Figure 
by  B  C)  fink  it  felf  below  the  furface  towards  the  bottom  5  the  body 
would  more  fwiftly  re-afeend,  then  when  it  was  in  its  former  lhape. 

I  ftill  marked  its  progrels  from  time  to  time,and  found  its  body  ftill  to 
grow  bigger  and  bigger,  Nature,  as  it  Were,  fitting  and  accoutring  it 
for  the  lighter  Element,  of  which  it  was  now  going  to  be  an  inhabitant  3 
for, by  obferving  one  of  thele  with  my  Microfcope ,  I  found  the  eyes  of  it 
to  be  altogether  differing  from  what  they  feem’d  before,  appearing  now 
all  over  pearl’d  or  knobb’d,  like  the  eyes  of  Gnats,  as  is  vifible  in 
the  fecong  Figure  by  A.  At  length,  I  law  part  of  this  creature  to  fwim 
above,  and  part  beneath  the  furface  of  the  water,  below  which  though 
it  would  quickly  plunge  it  felf  if  I  by  any  means  frighted  it, and  prefently 
re-afeend  into  its  former  pofture,  after  a  little  longer  expedation,  I 
found  that  the  head  and  body  of  a  Gnat, began  to  appear  and  ftand  cleer 
above  the  furface,  and  by  degrees  it  drew  out  its  leggs,  firft  the  two  for- 
moft,then  the  other, at  length  its  whole  body  perfed  and  entire  appear’d 
out  of  the  hulk  (which  it  left  in  the  water)  ftanding  on  its  leggs  upon 
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the  top  of  the  water,  and  by  degrees  it  began  to  move,  and  after  flew 
about  the  Glafs  a  perfed  Gnat. 

I  have  been  the  more  particular  and  large  in  the  relation  of  the  tra ill- 
formation  of  divers  of  thefe  little  Animals  which  I  obferv  d  becaufel 
have  not  found  that  any  Authour  has  obferv  d  the  like  5  and  becaufe  the 
thing  it  felf  is  fo  ftrange  and  heterogeneous  from  the  ufual  progrels  ot 
other  Animals,  that  I  judge  it  may  not  onely  be  pleafant,  but  very 
ufefull  and  neceffary  towards  the  completing  of  Natural  Hiltoiy. 

There  is  indeed  in  Pifo ,  a  very  odd  Hiftory,  which  this  relation  may 
make  the  more  probable  5  and  that  is  in  the  2.  Chapter  of  the  4.  Book  ot 
his  Natural  Hiftory  of  Brafil,  where  he  fays  forro  prater  tot  document  a  fer- 
tihtatis  circa  vegetabilia&fenfitiva  marina  telluris  amula^accidit  &  iltud , 
quo  dp  and s  a  Paranambucenfi  milliaribusjifcatoris  uncum  citra  intentionem 
contingat  infigi  vadis  petrofis3&  loco  pifcisfpongia3coralla3aliafque  arbufculas 
marinas  cap/.  Inter  hcec  inufitat*  forma  proditjpongiofa  arbufculajefquipedis 
longitudinis ,  brevioribus  radicibus ,  lapideis  nitens  vadts}  &  rupibus  infix  a  3 
erivtureme  in  corpus  Qongiofum  molle  oblongum  rotundumturbmatum:  mtus 
miris  cancelhs  alveis  fabric  atum,  extus  autem  tenaci glutine  wjlar  Apion 
propolis  undique  veftitum ,  ofiiofatispatulo  6 -  profun  do  in fummitate  r  clifto 
ficut  ex  alter  a  iconum  probe  depitta  videre  licet  (fee  the  third  and  fourth 
Fibres  of  the  27.  Scheme .)  It  a  ut  Apiarium  marinum  vere  dixeris  hpnmo 
enim  intuitu  e  Mare  ad  Terr  am  delatumpvermiculis  fcatebat  cjruleis  parvis , 
qui  mox  a  calore  foils  inMujcas.vel  Apes  pot hts9e*fft  exiguas  &  nigras  tranf 
formebantur  circumvolantefque  evanefcebantjta  ut  de  eorum  meUificationt 
nihil  certi  con (bid  datum  fuerit,  cum  tamen  carofa  materia  propolis  Apum- 
que  celU  mamfefte  apparerent.atque  ipfa  mellis  qualifeunque  fubftantiaprocul- 
clubio  urinatoribus  patebit ,  ubi  curiofms  inquifiverint  hate  apiana3  eaque  in 
natali  C0I0&  falo  diverfis  temporibus  penitius  lujtrarint. 

Which  Hiftory  contains  things  fufficiently  ftrange  to  be  conhder  d,  as 
whether  the  hulk  were  a  Plant,  growing  at  the  bottom  of  the  Sea  before, 
of  it  felf,  out  of  whole  putrifa&ion  might  be  generated  thefe  ftrange  klnd 
of  Magots  5  or  whether  the  feed  of  certain  Bees,  finking  to  the  bottom, 
might  there  naturally  form  it  felf  that  vegetable  hive,  and  take  root  3 
or,  whether  it  might  not  be  placed  there  by  feme  diving  Fly  3  or, 
whether  it  might  not  be  fome  peculiar  propriety  of  that  Plant, whereby 
it  might  ripen  or  form  its  vegetable  juice  into  an  Animal  fubftance  3  or, 
whether  it  may  not  be  of  the  nature  of  a  Sponge,  or  rather  a  Sponge  of 
the  nature  of  this,  according  to  fome  of  thofe  relations  andWe&uresI 
formerly  made  of  that  body,  is  a  matter  very  difficult  to  be  determined. 
But  indeed, in  this  defcription,the  Excellent  Pifo  has  not  been  efficiently 
particular  in  the  fetting  down  the  whole  procefs,  as  it  were  to  be  wilh  d : 
There  are  indeed  very  odd  progrefles  in  the  production  of  eveia  in  s 
of  Infers,  which  are  not  lefs  inftruftive  then  pleafant,  fe  veral  of  which, 
the  diligent  Coedartius  has  carefully  obferv’d  and  recorded,  but  among 
all  his  Observations,  he  has  none  like  this,  though  that  ot  the  Hemcrobius 
be  fomewhat  of  this  kind,  which  is  added  as  an  Appendix  by  Johannes 
Mey. 
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_  I  have,  for  my  own  particular,  befides  feveral  of  thofe  mention’d  by 
him,  obferv’d  divers  other  circumdances, perhaps,  not  much  taken  notice 
of,  though  very  common,  which  do  indeed  afford  us  a  very  coercive  argu¬ 
ment  to  admire  the  goodnefs  and  providence  of  the  infinitely  wife  Crea¬ 
tor  in  his  mod  excellent  contrivances  and  difpenfations.Ihaveobferv’d  at 
feveral  times  of  the  Summer, that  many  of  the  leaves  of  divers  Plants  have 
been  fpotted,or,  as  it  were  fcabbed,  and  looking  on  the  underfides  of 
thofe  of  them  that  have  been  but  a  litte  irregular,  I  have  perceiv’d  them 
to  be  fprinkled  with  divers  forts  of  little  Eggs, which  letting  alone, I  have 
found  by  degrees  to  grow  bigger,  and  become  little  Worms  with  leggs, 
but  dill  to  keep  their  former  places,and  thofe  places  of  the  leaves, of  their 
own  accords,  to  be  grown  very  protuberant  upwards,  and  very  hollow, 
and  arched  underneath,  whereby  thofe  young  creatures  are,  as  it  were3 
fhelter’d  and  houfed  from  external  injury  3  divers  leaves  I  have  obferv’d 
to  grow  and  fwell  fo  farr,  as  at  length  perfectly  to  inclofe  the  Animal, 
which,  by  other  obfervations  I  have  made,  I  ghefs  to  contain  it,  and  be¬ 
come,  as  it  were  a  womb  to  it,  fo  long,  till  it  be  fit  and  prepar’d  to  be 
tranflated  into  another  date,  at  what  time,  like  (what  they  fay  of)  Vi¬ 
pers,  they  gnaw  their  way  through  the  womb  that  bred  them  3  divers  of 
thefe  kinds  I  have  met  with  upon  Goofberry  leaves,  Rofe-tree  leaves. 
Willow  leaves,  and  many  other  kinds. 

There  are  often  to  be  found  upon  Rofe-trees  and  Brier  bufhes,  little 
red  tufts, which  are  certain  knobs  or  excrefcencies,growing  out  from  the. 
Rind,  or  barks  of  thofe  kinds  of  Plants,  they  are  cover’d  with  ftrange 
kinds  of  threads  or  red  hairs,  which  feel  very  (oft,  and  look  not  unplea- 
fantly.  In  mod  of  thefe,  if  it  has  no  hole  in  it,  you  fhall  find  certain  little 
Worms,  which  I  fuppofe  to  be  the  caufes  of  their  produ&ion  3  for  when  • 
that  Worm  has  eat  its  way  through,  they,  having  performed  what  they 
were  defign’d  by  Nature  to  do,  by  degrees  die  and  wither  away* 

Now, the  manner  of  their  produ£tion,I  liippofe  to  be  thus  3  that  the  AL- 
wile  Creator  has  as  well  implanted  in  every  creature  a  faculty  of  know¬ 
ing  what  place  is  convenient  for  the  hatching,  nutrition,  and  preferVati- 
on  of  their  Eggs  and  of- fprings.  whereby  they  are  dimulated  and  dire&ed 
to  convenient  places,  which  becom,  as ’twere  the  wombs  that  perform 
thofe  offices:  Ashehasallb  fuited  and  adapted  a  property  to  thofe 
places  wherby  they  grow  and  inclofe  thofe  feeds,  and  having  incloled 
them,  provide  a  convenient  nourilhment  for  them,  but  as  foonas  they 
have  done  the  office  of  a  womb,  they  die  and  wither. 

The  progrefs  of  inclofure  I  have  often  obfervd  in  leaves,  which  in 
thofe  places  where  thofe  feeds  have  been  cad,  have  by  degrees  dwell’d 
and  inclos’d  them,  fo  perfectly  round,  as  not  to  leave  any  perceptible 
paflage  out.  !  ■  b5, ; 

From  this  fame  caufe,  I  fuppofe  that  Galls,  Oak-apples,  and  feveral 
other  produftions  of  that  kind,  upon  the  branches  and  leaves  of  Trees, 
have  their  original  3  for  if  you  open  any  of  them,  when  almodripe,  you 
Ihall  find  a  little  Worm  in  them.  Thus,  if  you  open  never  fo  many  dry 
Galls,  you  (hall  find  either  a  hole  whereby'the  Worm  has  eat  its  padage 
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out,  or  if  you  find  nopaffage,  you  may, by  breaking  or  cutting  the  Gall, 
find  in  the  middle  of  it  a  fmall  cavity,  and  in  it  a  fmall  body,  which  does 
plainly  enough  yet  retain  a  fhape,  to  manifeft  it  once  to  have  been  a 
Worm,  though  it  dy’d  by  a  too  early  reparation  from  the  Oak  on  which 
it  grew, its  navel-ftring,as  ’twere,being  broken  off  from  the  leaf  or  branch 
by  which  the  Globular  body  that  invelop’d  it,  received  its  nourifiiment 
from  the  Oak. 

And  indeed, if  we  confider  the  great  care  of  the  Creator  in  the  difpen- 
fations  of  his  providences  for  the  propagation  and  increafe  of  the  race,not 
onely  of  all  kind  of  Animals,  but  even  of  Vegetables,  we  cannot  chufe 
but  admire  and  adore  him  for  his  Excellencies,  but  we  (hall  leave  off  to 
admire  the  creature,  or  to  wonder  at  the  ftrange  kind  of  afting  in  feveral 
Animals,  which  feem  to  favour  fo  much  of  reafon  5  it  Teeming  to  me  moft 
manifeft, that  thofe  are  but  aftings  according  to  their  ftruftures,  and  fueh 
operations  as  fuch  bodies,  fo  compos’d,  muft  neceflarily,  when  there  are 
fuch  and  fuch  circumftances  concurring,  perform :  thus,whenwe  find  Flies 
fwarming, about  any  piece  offlefh  that  does  begin  a  little  to  ferment^But- 
terflies  about  Colworts,and  feveral  other  leaves,which  will  ferve  to  hatch 
and  nourifh  their  young  5  Gnats,  and  feveral  other  Flies  about  the  Wa¬ 
ters,  and  marifhy  places, or  any  other  creatures,  feeking  and  placing  their 
Seeds  in  convenient  repofitories,  we  may,  if  we  attentively  confider  and 
examine  it,  find  that  there  are  circumftances  fufficient,upon  the  fuppofals 
of  the  excellent  contrivance  of  their  machine, to  excite  and  force  them  to 
aft  after  fuch  or  fuch  a  manner  }  thofe  fteams  that  rife  from  thefe  feveral 
places  may,  perhaps,  fet  feveral  parts  of  thefe  little  Animals  at  work, even 
asinthe  contrivance  of  killing  a  Fox  or  Wolf  with  a  Gun,  themoving 
of  a  ftring,  is  the  death  of  the  Animal  5  for  the  Reaft,  by  moving  the  fiefh 
that  is  laid  to  entrap  him,  pulls  the  ftring  which  moves  the  trigger,  and 
that  lets  go  the  Cock  which  on  the  fteel  ftrikes  certain  fbarks  of  fire 
which  kindle  the  powder  in  the  pann,  and  that  prefently  flies  into  the 
barrel,  where  the  powder  catching  fire  rarifies  and  drives  out  the  bullet 
which  kills  the  Animal  5  in  all  which  aftions,  there  is  nothing  of  intention 
or  ratiocination  to  be  afcrib’d  either  to  the  Animal  or  Engine,  but  all  to 
the  ingenioufnefs  of  the  contriver. 

But  to  return  to  the  more  immediate  confideration  of  our  Gnat: 
We  have  in  it  an  Inftance,  not  ufual  or  common,?of  a  very  ftange  amphi¬ 
bious  creature,  that  being  a  creature  that  inhabits  the  Air,  does  yet  pro¬ 
duce  a  creature,  that  for  fome  time  lives  in  the  water  as  a  Fifh,  though 
afterward  (which  is  as  ftrange)  it  becomes  an  inhabitant  of  the  Air,  like 
its  Sire,in  the  form  of  a  Fly.  And  this,  me  thinks,  does  prompt  me  to  pro- 
pofe  certain  conjeftures,  as  Queries,  having  not  yet  had  diffident  oppor¬ 
tunity  and  leifiire  to  anfwer  them  my  felf  from  my  own  Experiments 
or  Obfervations. 

And  the  firft  is.  Whether  all  thofe  things  that  we  fuppofe  to  be  bred 
from  corruption  and  putrifaftion,  may  not  be  rationally  fuppos'd  to  have 
their  origination  as  natural  as  thefe  Gnats ,  who,  ’tis  very  probable, 
were  firft  dropt  into  this  Water,  in  the  form  of  Eggs.  Thofe  Seeds  or 
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Eggs  muft  certainly  be  very  final],  which  fo  final]  a  creature  is  a  Gnat 
yields,  and  therefore:  we  need  not  wonder  .that  we  find  not  the  Eggs 
themfelves,  Tome  of  the  younger  of  them,  which  I  have  obferv’d,  having 
not  exceeded  a  tenth  part  of  the  bulk  they  ha  ve  afterwards  come  to  5  and 
next, I  have  obferved  fome  of  thofe  little  ones  which  muft  have  been  gene¬ 
rated  after  the  Water  was  inclofed  in  the  Bottle,  and  therefore  moff  pro¬ 
bably  from  Eggs,  whereas  thole,  creatures  have  been  fuppos'd  to  be  bred 
of  the  corruption  of  the  Water,  there  being  not  formerly  known  any 
probable  way  how  they  fl^ould  be  generated. 

A  fecond  is,  whether  thefe  Eggs  are  immediately  dropt  into  the  Water 
by  the  Gnats  themfelves,  or,  mediately,  are  brought  down  by  the  falling 
rain  *  for  it  feems  not  very  improbable', but  that  thole  fmall  feeds  of  Gnats 
may  (being,  perhaps,  of  fo  light  a  nature,  and  having  fo  great  a  propor¬ 
tion  of  furface  to  fo  ltnall  a  bulk  of  body)  be  eje&ed  into  the  Air,  and 
fo,  perhaps,  carried  for  a  good  while  too  and  fro  in  it,  till  by  the  drops 
of  Rain  it  be  wallf  d  out  of  it. 

A  third  is,  whether  multitudes  of  thofe  other  little  creatures  that  are 
found  to  inhabit  the  Water  for  fome  time,  do  not,  at  certain  times,  take 
wing  and  fly  into  the  Air,  others  dive  and  hide  themfelves  in  the  Earth, 
and  fo  contribute  to  the  increafe  both  of  the  one  and  the  other  Element. 


A  good  while  fince  the  writing  of  this  Defcription,  I  was  prefented  by 


Do&or  Peter  Ball ,  an  ingenious  Member  of  the  Royal  Society^ with  a  little 
Paper  of  Nuts,  which  he  told  me  was  fenthim  from  a  Brother  of  his  out 
of  the  Countrey,from  Mamhead  in  Devonjhire, fome  of  them  were  loole, 
having  been,  as  I  fuppole,  broken  off,  others  were  ftill  growing  faft  on 
upon  the  fides  of  a  ftick,  which  feem’d  by  the  bark,  pliablenefs  of  it,  and 
by  certain  ftrings  that  grew  out  of  it,  to  be  fome  piece  of  the  root  of 
a  Tree  5  they  were  all  of  them  dry’d,  and  a  little  fhrivelfd,  others  more 
round,  of  a  brown  colour  $  their  fhape  was  much  like  a  Figg,  but  very 
much  fmaller,lome  being  about  the  bignefs  of  a  Bay-berry,others,and  the 
biggeft,  of  a  Hazel-Nut.  Some  of  thefe  that  had  no  hole  in  them,  I  care¬ 
fully  opened  with  my  Knife,  and  found  in  them  a  good  large  round  white 
Maggot,  almoft  as  bigg  as  a  fmall  Pea,  which  feem’d  fhap’d  like  other 
Maggots,  but  fhorter.  I  could  not  find  them  to  move,  though  I  ghefs  d 
them  to  be  alive,  becaule  upon  pricking  them  witha  Pinn,  there  would  if 
fue  out  a  great  deal  of  white  mucous  matter, which  feem’d  to  be  from  a  vo¬ 
luntary  contraction  of  their  fkin  \  their  hulk  or  matrix  confifted  of  three 
Coats, like  the  barks  of  Trees,  the  outermoft  being  more  rough  and  Ipon- 
gie,  and  the  thickeft,  the  middlemoft  more  clofe,  hard,  white,  and  thin, 
the  innermoft  very  thin,feeming  almoft  like  the  Ikin  within  an  Egg’s  fhell. 
The  two  outermoft  had  root  in  the  branch  or  ftick,  but  the  innermoft 
had  no  Item  or  procels,  but  was  onely  a  fkin  that  cover’d  the  cavity  of 
the  Nut.  All  the  Nuts  that  had  no  holes  eaten  in  them,  I  found  to  con¬ 
tain  thefe  Maggots,  but  all  that  had  holes,  I  found  empty,  the  Maggots, 


it 


( 


192 


Ml  CROGRAHP  I  A. 

it  Teems,  having  eaten  their  way  through,  taken  wings  and  flown  away, 
as  this  following  account  (which  I  receiv'd  in  writing  from  the  fame  per- 
fon,  -as  it  was  fent  him  by  his  Brother)  manifefts.  In  a  moorijh  blacky 
Teat)  mouldy  with  feme  fmall  veins  of  whitifh  yellow  Sands0  upon  occafion 
of  digging  a  hole  two  or  three  foot  deep ,  at  the  head  of  a  Fond  or  Toolz  to 
fi*  a  Tree  /#,  at  that  depth ,  were  founds  about  the  end  of  Ottober  1663.  in 
thofe  very  veins  of  Sand>  thofe  Buttons  or  Nuts ,  flicking  to  a  little  loofe 
flic 4,  that  iss  not  belonging  to  any  live  Tree0  and  feme  of  them  alfo  free  by 
themfelves. 

Four  or  five  of  which  being  then  open'd ,  feme  were  found  to  contvjn 
live  Infetts  come  to  perfection ,  moft  likg  to  flying  Ants,  if  not  the  fame  3  in 
others ,  InfeCt  s,yet  impcrfetf ,  having  but  the  head  and  wings  form'd ,  the  reft 
remaining  a  foft  white  pulpy  fubftance. 

Now,as  this  furnilhes  us  with  one  odd  Hiftory  more, very  agreeable  to 
what  I  before  hinted,  lo  I  doubt  not,  but  were  men  diligent  oblervers, 
they  might  meet  with  multitudes  of  the  fame  kind,  both  in  the  Earth  and 
in  the  Water,  and  in  the  Air,  on  Trees,  Plants,  and  other  Vegetables,  all 
places  and  things  being, as  it  wer e.animarum  plena.  And  I  have  often,with 
wonder  and  pleasure, in  the  Spring  and  Summer-time,  look  d  clofe  to, and 
diligently  on,  common  Garden  mould,  and  in  a  very  fmall  parcel  of  it, 
found  fuch  multitudes  and  diversities  of  little  reptiles  f bme  in  hulks, others 
onely  creepers,  many  wing  d,  and  ready  for  the  Air  3  divers  hulks  or  ha¬ 
bitations  left  behind  empty.  Now,  if  the  Earth  of  our  cold  Climate  be  lo 
fertile  of  animate  bodies,  what  may  we  think  of  the  fat  Earth  of  hotter 
Climates  ?  Certainly,the  Sun  may  there,  by  its  aftivity,  caufe  as  great  a 
parcel  of  Earth  to  fly  on  wings  in  the  Air,  as  it  does  of  Water  in  fleams 
and  vapours.  And  what  fwarms  muft  we  fuppofe  to  be  fent  out  of  thole 
plentifull  inundations  of  water  which  are  poured  down  by  the  lluces  of 
Rain  in  luch  vaft  quantities  ?  So  that  we  need  not  much  wonder  at  thole 
innumerable  clouds  of  Locufts  with  which  Africa ,  and  other  hot  coun¬ 
tries  are  fo  peltred,  lince  in  thofe  places  are  found  all  the  convenient 
caufes  of  their  production,  namely,  genitors,  or  Parents,  concurrent  re¬ 
ceptacles  or  matrixes,and  a  lufficient  degree  ofnatural  heat  and  moifture. 

I  was  going  to  annex  a  little  draught  of  the  Figure  ol  thofe  Nuts  fent 
out  of  Devonfldire ,  but  chancing  to  examine  Mr.  Tarkinfons  Herbal 
for  lomething  elle,  and  particularly  about  Galls  and  Oak-apples,  I  found 
among  no  lels  then  24.  feveral  kinds  ofexcrelcencies  of  the  Oak,  which  I 
doubt  notjbut  upon  examination,will  be  all  found  to  be  the  matrixes  of 
fo  many  leveral  kinds  of  Infects  3  I  having  obferv  d  many  of  them  my  lelf 
to  be  lb,among  24/leveral  kinds,  I  lay,I  found  one  delcribed  and  Figur  d 
dire&ly  like  that  which  I  had  by  me,the  Scheme  is  there  to  be  feen,the  de- 
Icription,  becaule  but  fhort,  I  have  here  ad  join’d  Theatri  Botanici  trib,\6. 
chap.  2.  There  grow eth  at  the  roots  of  &ld  Oaks  in  the  Spring-time ,  and 
femetimes  alfe  in  the  very  heat  of  Summer ,  a  peculiar  kind  of  Jllufhrom  or 
Excrefeence ,  call'd  Uva  Quercina  dwelling  out  of  the  Earth ,  many  growing 
one  clofe  unto  another ,  of  the  fafejion  of  a  Grape ,  and  therefore  took, 
the  name ,  the  Oak-Grape,  and  is  of  a  Purplifh  colour  on  the  ontftde , 
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and  white  within  like  Mil and  in  the  end  of  Summer  becometh  hard 
and  woody.  Whether  this  be  the  very  fame  kind,  I  cannot  affirm,  but 
both  the  Picture  and  Defcription  come  very  neer  to  that  I  have, 
but  that  he  feems  not  to  take  notice  of  the  hollo wnefs  or  Worm,  for 
which  ’tis  moft  obfervable.  And  therefore  ’tis  very  likely,  if  men 
did  but  take  notice,  they  might  find  very  many  differing  Species  of  thefe 
Nuts,  Ovaries,  or  Matrixes ,  and  all  of  them  to  have  much  the  fame 
defignation  and  office.  And  I  have  very  lately  found  feveral  kinds  of  Ex- 
crefcencies  on  Trees  and  Shrubs,  which  having  endured  the  Winter,  up¬ 
on  opening  them,  I  found  moli  of  them  to  contain  little  Worms,  but; 

dead,  thofe  things  that  contain’d  them  being  wither’d  and  dry. 

‘  . 1  . ..  .  ,  ’  •  trv  1  •  i  .  J  i  t _ _ 
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Obferv.  X  L I V.  Of  the  tufted  or  Brujb -horrid  Gnac. 

THis  little  creature  was  one  of  thofe  multitudes  that  fill  our  Englijh 
air  all  the  time  that  warm  weather  lafts,  and  is  exa&ly  of  the  fhape 
of  that  I  obferv’d  to  be  generated  and  hatch’d  out  of  thofe  little  Infe&s 
that  wriggle  up  and  down  in  Rain-water.  But, though  many  were  of  this 
form,  yet  I  obferv’d  others  to  be  of  quite  'Other  kinds  $  nor  were  all 
of  this  or  the  ether  kind  generated  out  of  Water  Infefts,  for  whereas  I 
obferv’d  that  thofe  that  proceeded  from  thofe  Infers  were  at  their  full 
growth,  I  have  ahb  found  multitudes  of  the  fame  fhape, but  muchfmaller 
and  tenderer  feeming  to  be  very  young  ones,  creep  up  and  down  upon 
the  leaves  of  Trees,  and  flying  up  and  down  in  fmall  clutters,  in  places 
very  remote  from  watery  and  this  Spring,  I  obferv’d  one  day,  when  the 
Wind  was  very  calm,  and  the  afternoon  very  fair,  and  pretty  warm, 
though  it  had  for  a  long  time  been  very  cold  weather,  and  the  wind  con¬ 
tinued  ftill  in  the  Eaft,  feveral  fmall  fwarms  of  them  playing  to  and  fro 
in  little  clouds  in  the  Sun,  each  of  which  were  not  a  tenth  part  of  the 
bignefs  of  one  of  thefe  I  here  have  delineated,  though  very  much  of  the 
fame  fhape,  which  makes  me  ghefs,  that  each  of  thefe  fwarms  might  be 
the  of-fpring  of  one  onely  Gnat,  which  had  been  hoorded  up  in  fome  fafe 
repofitory  all  this  Winter  by  fome  provident  Parent,  and  were  now,  by 
the  warmth  of  the  Spring-air,  hatch’d  into  little  Flies. 

And  indeed,  fo  various,  and  feemingly  irregular  are  the  generations  or 
produ&ions  of  Infers,  that  he  that  fhall  carefully  and  diligently  obferve 
the  feveral  methods  of  Nature  therein,  will  have  infinitely  caufe  further 
to  admire’the  wifdom  and  providence  of  the  Creator  5  for  not  onely  the 
fame  kind  of  creature  may  be  produc’d  from  feveral  kinds  of  ways,  but 
the  very  fame  creature  may  produce  feveral  kinds :  For,as  divers  W atches 
may  be  made  out  of  feveral  materials,  which  may  yet  have  all  the  fame 
appearance,and  move  after  the  fame  manner,that  is,fhew  the  hour  equally 
true,  the  one  as  the  other,  and  out  of  the  fame  kind  of  matter,  like 
Watches3niay  be  wrought  differing  ways}  and, as  one  arid  the  fame  Watch 
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may,  by  being  diverfly  agitated,  or  mov’d, by  this  or  that  agent,  or  after 
this  or  that  manner,  produce  a  quite  contrary  effeft  :  So  may  it  be  with 
thel'e  moft  curious  Engines'of  Infett’s  bodies:,  the  All-wife  God  of  Nature, 
may  have  lb  ordered  and  difpofed  the  little  Automatons  ^  that  when  nou- 
rilhed,  a&ed,  or  enlivened  by  this  caufe,  they  produce  one  kind  ol  efiett, 
or  animate  Ihape,  when  by  another  they  aft  quite  another  way,  and  ano¬ 
ther  Animal  is  produc’d.  So  may  he  fo  order  feveral  materials,  as  to 
make  them, by  feveral  kinds  of  methods,  produce  fimilar  Automatons. 

But  to  come  to  the  Defcription  of  this  Infe<ft,as  it  appears  through  a  Mi- 
crofcopept  which  a  reprefcntation  is  made  in  the  28. Scheme.  Its  head  A,  is 
exceeding  fmall,  in  proportion  to  its  body,  confiding  of  two  clufters  of 
pearl'd  eyes  B  B,  on  each  fide  of  its  head,  whofe  pearls  or  eye-balls  are 
curioully  ningcl  like  thole  of  other  Flies  ^between  thele^io  the  forehead 
of  it,  there  are  plac’d  upon  two  (mall  black  balls,  C  C,  two  long  jointed 
horns,  tapering  towards  the  top,  much  refembling  the  long  horns  °* 
Lobfters,  each  of  whole  ftems  or  quills,  D  D,  were  bribed  or  brufhed 
with  multitudes  of  fmall  ftiff  hairs,  iflhing  out  every  way  from  the  feve¬ 
ral  joints,  like  the  firings  orfproutings  of  the  herb  Horfe-tad,  which  is 
oft  obferv’d  to  grow  among  Corn,  and  for  the  whole  lhape,  it  does  very 
much  refemble  thofc  brujhy  Vegetables  $  befides  thefe,  there  are  two  other 
jointed  and  bribed  horns,  or  feelers,  E  E,  in  the  forepart  of  the  head,  and 
a  probofciSj  F,  underneath,which  in  fome  Gnats  are  very  long,  ftreight 
hollow  pipes,  by  which  thele  creatures  are  able  to  drill  and  penetrate 
the  fkin,  and|thence,  through  thole  pipes  luck  lo  much  bloud  as  to  {tun 

their  bellies  fo  full  till  they  be  ready  to  burft. 

This  fmall  head, with  its  appurtenances, is  faftned  on  by  a  Ihort  neck,G, 
to  the  middle  ofthe  thorax ,  which  is  large,  and  leemscaled  witha  ftrong 
black  lhel,H  I K,  out  ofthe  under  part  of  which,  ibue  fix  long  and  bender 
legs,  LLLLLL,{hap’d  juftlike  the  legsofFlies,  but  fpun  or  drawn  out 
longer  and  benderer,which  could  not  be  exprefs’d  in  the  Figure, becaufe 
of  their  great  length  ■>  and  from  the  upper  part,  two  oblong,  but  bender 
tranfparent  wings,  M  M,  lhaped  fomewhat  like  thole  of  a  Fly, underneath 
each  of  which,  as  I  have  oblerv  d  alio  in  divers  Ibrts  of  Flies,  and  other 
kinds  of  Gnats,  was  placed  a  fmall?  body,  N,  much  refembling  a  drop 
of  fome  tranfparent  glutinous  lubftance,  hardned  or  cool  d,  as  it  was  al- 
moft  ready  to  fall,  for  it  has  a  round  knob  at  the  end,  which  by  degrees 
grows  benderer  into  a  fmall  ftem.and  neer  the  infertion  under  the  wing, 
this  ftem  again  grows  bigger  ,  thefe  little  Pendulums^ as  I  may  lb  call  them, 
the  litle  creature  vibrates  to  and  fro  very  quick  when  it  moves  its  wings, 
and  I  have  lometimes  obferv  d  it  to  move  them  alio,  whil  ft  the  wing  lay 
ftill,  but  always  their  motion  leem’d  to  further  the  motion  of  the  wing 
ready  to  follow  5  of  what  ufe  they  are,  as  to  the  moving  of  the  wing,  or 
otherwife,  I  have  not  now  time  to  examine. 

Its  belly  was  large, as  it  is  ufually  in  all  Inle£ts,  and  extended  into  nine 
lengths  or  partitions,  each  of  which  was  cover  d  with  round  armed  rings 
or  (hells  5  fix  of  which,  O  P  QjlS  T  were  tranfparent,  and  divers  kinds 

o{ Periftaltkk.  motions  might  be  very  eafily  perceiv’d,  whil’ft  the  Animal 
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Was  alive,  but  efpecially  a  fmall  eleer  white  part  V,  leemed  to  beat  like 
the  heart  of  a  larger  Animal.  The  laft  three  di  vifios,  WXY,  were  co¬ 
ver’d  with  black  and  opacous  Ihells.  To  conclude,  take  this  creature 
altogether,  and  for  beauty  and  curious  contrivances,  it  may  be  compared 
with  the  largeft  Animal  upon  the  Earth.  Nor  doth  the  Alwife  Creator 
feem  to  have  (hewn  lefs  care  and  providence  in  the  fabrick  of  it,  then  in 
thofe  which  feem  moft  confiderable. 


Obferv.  XL  V4  Of  the  great  Betty  d  Gnat  or  female  Gnat*  - 
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THe  lecond  Gnat ,  delineated  in  the  twenty  ninth  Scheme ,  is  of  a 
very  differing  fhape  from  the  former  jbut  yet  of  this  fort  alfo,I  found 
feveral  of  the  Gnats,  that  were  generated  out  of  the  Water  Inledf :  the 
wings  of  this,  were  much  larger  then  thole  of  the  other,  and  the  belly 
much  bigger,  Ihorter  and  of  an  other  fhape  5  and,  from  feveral  particu¬ 
lars,  I  gheft  it  to  be  the  Female  Gnat,  and  the  former  to  be  the  Male* 

The  thorax  of  this,  was  much  like  that  of  the  other, having  a  very  ftrong 
and  ridged  back-piece,  which  went  allbon  either  fide  of  its  leggs:,  about 
the  wings  there  were  feveral  joynted  pieces  of  Armor,  which  feem’d  cu- 
rioully  and  conveniently  contriv’d,  for  the  promoting  and  ftrengthning 
the  motion  of  the  wings;its  head  was  much  differing  from  the  other,being 
much  bigger  and  neater  lhap’d,  and  the  horns  that  grew  out  between  his 
eyes  on  two  little  balls,  were  of  a  very  differing  lhape  from  the  tufts  of 
the  other  Gnat,  thefe  having  but  a  few  knots  or  joynts,  and  each  of 
thofe  but  a  few,  and  thofe  fhort  and  ftrptig,  brilles.  The  formoft  horns 
or  feelers,  were  like  thole  of  the  former  Gnat. 

One  of  thefe  Gnats  I  have  lufferd  to  pierce  the  fkin  of  my  hand,  with 
its  probofiis ,  and  thence  to  draw  out  as  much  blood  as  to  fill  its  belly 
as  full  as  it  could  hold ,  making  it  appear  very  red  and  tranfparent  5  and 
this  without  any  further  pain,  then  whil  ft  it  was  finking  in  its  probofiis ,  as 
it  is  allb  in  the  ftinging  of  Fleas :  a  good  argument,  that  thefe  creatures 
do  not  wound  the  Ikin,  and  fuck  the  blood  out  of  enmity  and  revenge, 
but  for  meer  neceflity,  and  to  fatisfy  their  hunger.  By  what  means  this 
creature  is  able  to  fuck,  we  (hall  Ihew  in  another  place* 
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Obferv.  XL  VI.  Of  the  white  featherwingd  Moth  or  Tinea 
Argentea. 
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'His  white  long  wing’d  Moth,  which  is  delineated  in  the  30 .Schemas 
_  afforded  a  lovely  objett  both  to  the  naked  Eye, and  through  a  Mi - 
crofiope  :  to  the  Eye  it  appear  d  a  Imall  Milk  white  Fly  with  lour  white 
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Wings ,  the  two  formoft  fbmewhat  longer  then  the  two  hindermoft,  and 
the  two  fhorter  about  half  an  Inch  long,  each  of  which  four  Wings  feem’d 
to  confift  of  two  finall  long  Feathers,  very  curioufly  tufted,  or  haired  on 
each  fide,  with  purely  white,  and  exceedingly  fine  and  fmall  Haires,  pro¬ 
portion’d  to  the  ftalks  or  ftems,  out  of  which  they  grew,  much  like  the 
tufts  of  a  long  wing-feather  of  lome  Bird,  and  their  ftalks  or  ftems  were, 
like  thofe,  bended  backwards  and  downwards,  as  may  be  plainly  feen  by 
the  draughts  of  them  in  the  Figure. 

Obferving  one  ofthefe  in  my  MicroJcopeJ.  found,in  the  firft  place,  that 
all  the  Body, Legs,  Horns  and  the  Stalks  of  the  Wings,  were  covered  over 
with  various  kinds  of  curious  white  Feathers,  which  did,  with  handling 
or  touching,  eafily  rubb  off  and  fly  about,  in  fo  much  that  looking  on  my 
Fingers,  with  which  I  had  handled  this  Moth,  and  perceiving  on  them  lit¬ 
tle  white  fpecks,  I  found  by  my  Microscope ,  that  they  were  feveral  of  the 
fmall  Feathers  of  this  little  creature,  that  ftuck  up  and  down  in  the  r»- 
gojtties  of  my  Skin. 

Next,  I  found  that  underneath  thefe  Feathers,  the  pretty  Infeft  was  co¬ 
vered  all  over  with  a  crufted  Shell,  like  other  of  thofe  Animals,  but  with 
one  much  thinner  and  tenderer. 

Thirdly,  I  found,  as  in  Birds  alio  is  notable,  it  had  differing  and  ap¬ 
propriate  kinds  of  Feathers,  that  covered  feveral  parts  of  its  body. 

Fourthly,  furveying  the  parts  of  its  body,  with  a  more  accurate  and 
better  Magnifying  Microfcope^  I  found  that  the  tufts  or  haires  of  its  Wings 
were  nothing  elfe  but  a  congeries,  or  thick  fet  clufter  of  fmall  vimindpt 
twiggs,  refembling  a  fmall-twigg  of  Birch,  ftript  or  whitned,  with  which 
Brufhes  are  ufually  made,  to  beat  out  or  brufh  off  the  duft  from  Cloth 
and  Hangings.  Every  one  of  the  twiggs  or  branches  that  compofed  the 
Brufh  of  the  F  eathers,  appeared  in  this  bigger  Magnifying  Glafs  (of  which 
E  F  which  reprefents  part  of  an  Inch,  is  the  fcale,  as  G  is  of  the  lefler, 

which  is  only  f)  like  the  figure  D.  The  Feathers  alfo  that  covered  a 
part  of  his  Body,  and  were  interfperfed  among  the  brufh  of  his  Wings,  I 
fbund,in  the  bigger  Magnifying  Glafs,  of  the  fhape  A,  confifting  of  a  ftalk 
or  ftem  in  the  middle,  and  afeeming  tuftednefsor  brufhy  part  on  each 
fide.  The  Feathers  that  cover’d  moft  part  of  his  Body  and  the  ftalk  of 
his  wings,  were,in  the  fame  Microfcopei  much  of  the  figure  B,  appearing  of 
thefhape  of  a  fmall  Feather,  and  feemed  tufted  :  thofe  which  covered 
the  Horns  and  fmall  parts  of  the  Leggs,  through  the  fame  Microfcope,  ap¬ 
pear’d  of  the  fhape  C.  Whether  the  tufts  of  any  or  all  of  thefe  fmall 
Feathers,  confifted  of  fuch  component  particles  as  the  Feathers  of  Birds, 
I  much  doubt,  becaufe  I  find  that  Nature  does  not  alwaieskeep,  or  ope¬ 
rate  after  the  fame  method  ,  in  fmaller  and  bigger  creatures:  And 
of  this,  we  have  particular  Inftances  in  the  Wings  of  feveral  creatures. 
For  whereas,  in  Birds  of  all  kinds,  itcompofes  each  of  the  Feathers  of 
which  its  Wing  confifts,  of  fuch  an  exceeding  curious  and  moft  admirable 
and  ftupendious  texture,  as  I  elfe  where  fhew,  in  the  Obfervations  on  a 
Feather  5  we  find  it  to  alter  its  method  quite,  in  the  fabrick  of  the  Wings 
of  thefe  minute  creatures,  compofing  fome  of  thin  extended  membranes 

or 
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Or  fkins,  luch  as  the  Wings  of  Dragon-flys}  in  others,  thofe  fkins  are  all 
over-grown,  or  pretty  thick  beftuck,  with  fhort  brifles,  as  in  Flefh-flies  3 
in  others,  thofe  filmes  are  covered,  both  on  the  upper  and  under  fide, 
with  fmall  Feathers,  plac’d  almoft  like  the  tyles  oh  a  Houfe,  and  are 
curioufly  rang’d  and  adorn’d  with  moft  lively  colours,  as  is  pb- 
fervable  in  Butter-flies,  and  feveral  kinds  of  Moths  3  In  others,  inftead  of 
their  films,  Nature  has  provided  nothing,  but  a  matter  of  half  a  fcore 
ftalks(if  I  well  remember  the  number}  for  I  have  not  lately  met  with  any 
of  thefe  flys,  and  did  not, when  I  firft  obferv’d  them,  take  fufficient  notice 
of  divers  particulars.)  and  each  of  thefe  ftalks,  with  a  few  Angle  branch¬ 
ings  on  each  fide,  refembling  much  the  branched  back-bone  of  a  Herring 
or  the  like  Fifh ,  or  a  thin  hair’d  Peacocks  feather,  the  top  or  the  eye 
being  broken  off.  With  a  few  of  thefe  on  either  fide(which  it  was  able  to 
fhutupor  expand  at  pleafure,  much  like  aFann,  or  rathet  like  the  po- 
fture  of  the  feathers  in  a  wing,  which  ly  all  one  under  another,  when 
fhut,  and  by  the  fide  of  each  other,  when  expanded)  this  pretty  little 
grey  Moth  (for  fuch  was  the  creature  I  obferv’d,  thus  wing’d)  could  ve¬ 
ry  nimbly,  and  as  it  feem’d  very  eafily  move  its  corpufcle ,  through  the 
Air,froin  place  to  place.  Other  Infe&s  have  their  wings  cas’d,  or  cover’d 
over, with  certain  hollow  fhells,  fhap’d  almoft  like  thofe  hollow  Trayes, 
in  which  Butchers  carry  meat,  whole  hollow  fides  being  turn’d  down¬ 
wards,  do  not  only  fecure  their  folded  wings  from  injury  of  the  earth, 
in  which  moft  of  thofe  creatures  refide,  but  whilft  they  fly3  fervesasa 
help  to  fuftain  and  bear  them  up.  And  thefe  are  oblervable  in  S cairabees 
and  a  multitude  of  other  terreftrial  crujiaceous  Infe&s  3  in  which  we  may 
yet  further  obferve  a  particular  providence  of  Nature. 

Now  in  all  thefe  kinds  of  wings,  we  obferve  this  particular,  as  a  thing 
moft  worthy  remark  3  that  where  ever  a  wing  confifts  of  difcontinued 
parts,  the  Pores  or  interftitia  between  thofe  parts  are  very  feldom,  either 
much  bigger, or  much  fmaller,  then  thefe  which  we  here  find  between  the 
particles  of  thefe  brufhes,  fo  that  it  fhould  feem  to  intimate,  that  the 
parts  of  the  Air  are  fuch,  that  they  will  not  eafily  or  readily,  if  at  all,  pafs 
through  thefe  Pores,  fo  that  they  feem  to  be  ftrainers  fine  enough  to  hin¬ 
der  the  particles  of  the  Air  (whether  hinder’d  by  their  bulk,  or  by  their 
agitation ,  circulation ,  rotation  or  undulation  ,  I  lhall  not  here  determine) 
from  getting  through  them,and,by  that  means, ferve  the  Animal  as  well.if 
not  better,  then  if  they  were  little  films.  I  fay,  if  not  better,  becaufe  I 
have  obferv’d  that  all  thofe  creatures,  that  have  film’d  wings,  move  them 
aboundantly  quicker  and  more  ftrongly,fuch  as  all  kind  of  Flies  and  Sea * 
rabees  and  Batts,  then  fuch  as  have  their  wings  covered  with  feathers,  as 
Butter-flies  and  Birds,  or  twiggs,  as  Moths,  which  have  each  of  them  a 
much  flower  motion  of  their  wings }  That  little  ruggednefs  perhaps  of 
their  wings  helping  them  fomewhat,by  taking  better  hold  of  the  parts  of 
the  Air,  or  not  fullering  them  fo  eafily  to  pafs  by,  any  other  way  then  one. 

But  what  ever  be  the  reafon  of  it,  tis  moft  evident,  that  the  fmooth 
wing’d  Infefts  have  the  ftrongeft  Mufclesor  movent  parts  of  their  wings, 
and  the  other  much  weaker  3  and  this  very  Infeft,  we  are  now  deferibing, 

had 


MlCROGRAPHIA. 

had  a  very  (mall  thorax  or  middle  part  of  his  body,  if  compar  d  to  the 
length  and  number  of  his  wings }  which  therefore,  as  he  mov  d  them  ve¬ 
ry  (lo  wly  ,fo  muft  he  move  them  very  weakly.  And  this  la  ft  propriety  do 
We  find  dome  what  obfervd  alfo  in  bigger  kind  of  Flying  creatures,Birds  3 
fo  that  we  fee  that  the  Wifdom  and  Providence  of  the  All-wile  Creator, 
is  not  lefs  {hewn  in  thefe  fmall  defpicable  creatures.  Flies  and  Moths, 
which  we  have  branded  with  a  name  of  ignominy,  calling  them  Vermine, 
then  in  thofe  greater  and  more  remakable  animate  bodies,  Birds.  . 

I  cannot  here  ftand  to  add  any  thing  about  the  nature  of  flying, 
though,  perhaps,  on  another  occafion,  I  may  fay  fomething  on  that  fub- 
being  luch  as  may  delcrve  a  much  more  accurate  examination  and 
krutiny  then  it  has  hitherto  met  withy  For  to  me!  there  feems  nothing 
wanting  to  make  a  man  able  to  fly,  but  what  may  be  eafily  enough  fup- 
ply  d  from  the  Mechanicks  hitherto  known,  lave  onely  the  want  pt 
ftrength,  which  theMufcles  of  a  man  feem  utterly  uncapable  of,  by  rea- 
fon  of  their  fmalnefs  and  texture,  but  how  even  ftrength  alfo  may  be  me¬ 
chanically  made,  an  artificial  Mufcle  fo  contriv’d,that  thereby  a  man  (hall 
be  able  to  exert  what  ftrength  he  pleafes,  and  to  regulate  it  alfo  to  his 
own  mind,  I  may  elfewhere  endeavour  to  manifeft. 
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Obferv.  XLVII.  Of  the  Shepherd  Spider,  or  long  leggd 
Spider. 

T^He  Carter, Shepherd  Spider, or  long-legg  d  Spider, has,  tw° 

A  cularities,  very  few  fimilar  creatures  that  I  have  met  with }  the  firfr, 
which  is  difcoverable  onely  by  the  Microfcope ,  and  is  in  the  firft  and  ic- 
cond  Figures  of  the  31  .Scheme,  plainly  defcribd  is  the  curious  contri¬ 
vance  of  his  eyes,  of  which  (differing  from  moft  other  Spiders)  he  has 
onely  two,  and  thofe  plac’d  upon  the  top  of  a  fmall  pillar  or  hilloc  fifing 
out  ofthe  middle  ofthe  top  ofits  back,  or  rather  the  crown  ofits  head, 
for  they  were  fix’d  on  the  very  top  of  this  pillar  (which  is  about  the 
heighth  of  one  of  the  tranfverfe  Diameters  of  eye,  and  look  d  on  in 
another  pofture, appear'd  much  of  the  fliape,  BCD)  The  two  eyes,*BB, 
Were  placedback  to  back,  with  the  tranfparent  parts, or  the  pupils,  look¬ 
ing  towards  either  fide,  but  fomewhat  more  forward  then  backwards. 
C  was  the  column  or  neck  on  which  they  ftood,  and  D  the  crown  ofthe 

head  out  of  which  that  neck  fprung.  * 

Thefe  eyes, to  appearance,  feem’d  to  be  of  the  very  fame  ftrufture  with 
that  of  larger  binocular  creatures,  feeming  to  have  a  very  fmooth  and  ve¬ 
ry  protuberant  Cornea^ and  in  the  midft  of  it  to  have  a  very  black  pupil, 
incompafled  about  with  a  kind  of  grey  Iris ,  as  appears  by  the  Figure  b 
whether  it  v/ere  able  to  move  thefe  eyes  to  and  fro,  I  have  not  obierv  d, 
but’tis  not  very  likely  he  ftiould,the  pillar  or  neck  C,  feeming  to  be  co¬ 
ver’d  and  ftiffen’d  with  a  crufty  fhell  *  but  Nature, in  Probability,has  up- 
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ply  d  that  defefr,  by  making  the  Cornea  fb  Very  protuberant,  arid  fetting 
it  fo  deer  above  the  fhadowing  or  obftru&ing  of  its  profpeft  by  the  body* 
that  'tis  likely  each  eye  may  perceive, though  not  fee  diftinftly,  almoft  a 
Hemifphere,  whence  having  fo  fmall  and  round  a  body  plac'd  upon  fuch 
long  leggs,  it  is  quickly  able  fo  to  wind,  and  turn  it,  as  to  fee  any  thing 
diftinft.  This  creature,  as  do  all  other  Spiders  I  have  yet  examin’d,  does 
very  much  differ  from  moft  other  Infe&s  in  the  Figure  of  its  eyes }  for 
I  cannot,  with  my  bed:  Jldicrofcopey  dilcover  its  eyes  to  be  any  ways 
knobb’d  or  pearl’d  like  thofe  of  other  Infefts. 

The  fecond  Peculiarity  which  is  obvious  to  the  eye,  is  alfo  very  re¬ 
markable,  and  that  is  the  prodigious  length  of  its  leggs,  in  proportion  to 
its  fmall  round  body,  each  legg  of  this  I  drew,  being  above  fixteen  times 
the  length  of  its  whole  body,  and  there  are  fome  which  have  them  yet 
longer,  and  others  that  feem  of  the  fame  kind, that  have  them  a  great  deal 
lhorter}  the  eight  leggs  are  each  of  them  jointed,  juft  like  thofe  of  a 
Crab,  but  every  of  the  parts  are  fpun  out  prodigioufly  longer  in  pro¬ 
portion  5  each  of  thefe  leggs  are  terminated  in  a  fiiiall  cafe  or  fhell,lhap’d 
almoft  like  that  of  a  Mufle-fhell,  as  is  evident  in  the  third  Figure  of  the 
fam  e  Scheme  (that  reprefents  the  appearance  of  the  under  part  or  belly 
ofthe  creature)  by  the  fhape  of  the  protuberant  conical  body,  1 1 1 1,  &c. 
Thefe  are  as  ’twere  plac'd  or  fatten’d  on  to  the  protuberant  body  of  the 
Infeft, which  is  to  be  fuppos’d  Very  high  at  M, making  a  kind  of  blunt  cone 
whereof  M  is  to  be  fuppos’d  the  Apex ,  about  which  greater  cone  of  the 
body,the  fmaller  cones  of  the  leggs  are  plac’d, each  of  them  almoft  reach¬ 
ing  to  the  top  in  fo  admirable  a  manner,  as  does  not  a  little  manifeftthe 
wifdom  of  Nature  in  the  contrivance  $  for  thefe  long  Leavers  (as  I  may  fb 
call  them)of  the  legs,havingnot  the  advantage  ofa  long  end  on  the  other 
fide  of  the  hypomochlion  or  centers  on  which  the  parts  of  the  leggs  move* 
*muft  neceflarily  require  a  vaft  ftrength  to  move  them ,  and  keep  the 
body  ballanc’d  and  fufpended,  in  fb  much,  that  if  we  fhould  fuppofe  a 
man’s  body  fufpended  by  fuch  a  contrivance,  an  hundred  and  fifty 
times  the  ftrength  of  a  man  would  not  keep  the  body  from  falling  on  the 
breaft.  To  fupply  therefore  each  of  thefe  leggs  with  its  proper  ftrength. 
Nature  has  allow'd  to  each  a  large  Cheft  or  Cell,  in  which  is  included  a 
very  large  and  ftrong  Mufcle,  and  thereby  this  little  Animal  is  not  onely 
able  to  fufpend  its  body  upon  lefs  then  thefe  eight,  but  to  move  it  very 
iwiftly  over  the  tops  of  graft  and  leaves. 

Nor  are  thefe  eight  leggs  fb  prodigioufly  long,  but  the  ninth,  and 
tenth,  which  are  the  two  claws,  K  K,  are  as  fhort,  and  ferve  in  fteed  of  a 
probofeis ,  for  thofe  feem’d  very  little  longer  then  his  mouth}  each  of  them 
had  three  parts ,  but  very  fhort ,  the  joints  K  K,  which  reprefented 
the  third,  being  longer  then  both  the  other.  This  creature,  feem* 
(which  I  have  feveral  times  with  pleafure  obferv’d)  to  throw  its  body 
upon  the  prey,  infteed  of  its  hands,  not  unlike  a  hunting  Spider,  which 
leaps  like  a  Cat  at  a  Moufe.  The  whole  Fabrick  was  a  very  pretty  one, 
and  could  I  have  differed  it, I  doubt  not  but  I  fhould  have  found  as  ma¬ 
ny  Angularities  within  it  as  without,perhaps,  for  the  moft  part, not  unlike 
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the  parts  of  a  Crab,  which  this  little  creature  does  in  many  things,  very 
much  refemble,  the  curiofityof  whofe  contrivance, I  have  in  another  place 
examin’d.  I  omit  the  defcription  of  the  horns,  A  A,  of  the  mouth,  L  L, 
which  feem’d  like  that  of  a  Crab  5  the  fpecklednefs  of  his  (hell,  which 
proceeded  from  a  kind  of  feathers  or  hairs,  and  the  hairineft  of  his  leggs, 
his  large  thorax  and  little  belly,  and  the  like,  they  being  manifefted  by 
the  Figure  5  and  fhall  onely  take  notice  that  the  three  parts  of  the  body, 
namely,  the  head,breaft,and  belly,are  in  this  creature  ftrangely  confus  d, 
fo  that  ’tis  difficult  to  determine  which  is  which,as  they  are  alfo  in  a  Crab  $ 
and  indeed,  this  feemsto  be  nothing  elfe,  but  an  Air-crab,  being  made 
more  light  and  nimble,  proportionable  to  the  medium  wherin  it  refides  5 
and  as  Air  feems  to  have  but  one  thoufandth  part  of  the  body  of  Water, fo 
does  this  Spider  feem  not  to  be  a  thoufandth  part  of  the  bulk  of  a  Crab. 


Obferv.  X  L  V 1 1 1.  Of  the  hunting  Spider  ,and fever  al  other  forts 
(f  Spiders. 

•t  j  I  f  *T  '  '  '  '  '  ,  *  ‘  i  t 

THe  hunting  Spider  is  a  (mall  grey  Spider,  prettily  befpeck’d  with 
black  (pots  all  over  its  body,  which  the  Microfcoyc  difcovers  to  be  a 
kind  of  feathers  like  thofe  on  Butterflies  wings,  or  the  body  of  the 
white  Moth  I  lately  defcrib’d.  Its  gate  is  very  nimble  by  fits,  fometimes 
running,  and  fometimes  leaping,  like  a  Grafhopper  almoft,then  (landing 
(till,  and  fetting  it  felf  on  its  hinder  leggs,  it  will  very  nimbly  turn  its 
body,  and  look  round  it  felf  every  way  :  It  has  fix  very  confpicuous 
eyes,  two  looking  direCtly  forwards,  plac’d  juft  before  5  two  other,  on 
either  fide  of  thofe,  looking  forward  and  fide-ways,and  two  other  about 
the  middle  of  the  top  of  its  back  or  head,  which  look  backwards  and* 
fide-wardsf,  thefe  feem’d  to  be  the  biggeft.  The  furfaceofthem  all  was 
very  black, fphserical,  purely  polifh’d,  reflecting  a  very  cleer  and  diftind 
Image  of  all  the  ambient  obje&s,  fuch  as  a  window, a  man’s  hand, a  white 
Paper,  or  the  like.  Some  other  properties  of  this  Spider,  obferv’d  by  the 
moft  accomplifh’d  Mr.  Evelyn ,  in  his  travels  in  Italy,  are  moft  empha¬ 
tically  fet  forth  in  the  Hiftory  hereunto  annexed,  which  he  was  pleas’d 
upon  my  defire  to  (end  me  in  writing. 

;  v  '  1  • 

Of  all  the  forts  of  Infers,  there  is  none  has  afforded  me 
more  divertifements  then  the  Venator  es,  which  arc  a  fort  of  Lufi, 
that  have  their  Denns  in  the  rugged  walls,  and  crevices  of  our 
houfes ;  a  fmall  brown  and  delicately  fpotted  kind  of  Spiders, 
whole  hinder  leggs  are  longer  then  the  reft. 

Such  I  did  frequently  obferve  at  Rome,  which  efpying  a  Fly 
at  three  or  four  yards  diftance,upon  the  Balcony  (where  I  ftood) 

would 
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would  not  make  dire&ly  to  her,  but  ctaul  under  thefiR  ail,  till 
being  arriv’d  to  the  Antipodes,  it  would  fteal  up,  feldom  huffing 
its  aim  ;  but  if  it  chanced  to  want  any  thing  of  being  perfectly 
oppofite, would  at  firft  peep,  immediatly  Hide  down  again,  till 
taking  better  notice,  it  would  come  the  next  time  exactly  upon 
the  Flys  back :  But,  if  this  hapn’d  not  to  be  within  a  compe¬ 
tent  leap,  then  would  this  Infeft  move  fo  fofdy,  as  the  very 
fhadow  of  the  Gnomon  feem’d  not  to  be  more  imperceptible, 
unlefs  the  Fly  mov’d ;  and  then  would  the  Spider  move  alfo  in 
the  fame  proportion,  keeping  that  juft  time  with  her  motion, as 
if  the  fame  Soul  had  animated  both  thofe  little  bodies ;  and 
whether  it  were  forwards,  backwards,  or  to  either  fide,  without 
at  all  turning  her  body,  like  a  well  mannag’d  Horfe  •  But,  if 
the  capricious  Fly  took  wing,  and  pitch’d  upon  another  place 
behind  our  Huntrefs,  then  would  the  Spider  whirle  its  body  fo 
nimbly  about,  as  nothing  could  be  imagined  more  fwifi; ;  :by 
which  means,fhe  always  kept  the  head  towards  her  prey, though 
to  appearance,  as  immovable,  as  if  it  had  been  a  Nail  driven 
into  the  Wood,  till  by  that  indifcernable  progrefs  (being  ar* 
riv’d  within  the  fphere  of  her  reach)  die  made  a  fatal  leap 
(fwift  as  Lightning)  upon  the  Fly,  catching  him  in  the  pole, 
where  fhe  never  quitted  hold  till  her  belly  was  full,  and  then 

carried  the  remainder  home.  1  have  beheld  them  inftrufting 

•  * 

their  young  ones,  how  to  hunt,  which  they  would  fometimes 
difeipline  for  not  well  oblerving  ;  but,  when  any  of  the  old 
ones  did  (as  fometimes)  mifs  a  leap,  they  would  run  out  of 
the  field,  and  hide  them  in  their  crannies,  as  alham  d,  and 
haply  not  be  feen  abroad  for  four  or  five  hours  after  ;  tor  fo 
long  have  I  watched  the  nature  ot  this  ftrange  Infeft,  the  con¬ 
templation  of  whole  fo  wonderfull  fagacity  and  addrefs  has 
amaz’d  me ;  nor  do  I  find  in  any  chafe  whatfoever,  more  cun¬ 
ning  and  Stratagem  oblerv’d :  1  have  found  tome  of  thele  Spi¬ 
ders  in  my  Garden,  when  the  weather  (towards  the  Spring) 
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is  very  hot,  but  they  are  nothing  fo  eager  of  hunting  as  they 
arc  in  Italy. 

There  are  multitudes  of  other  forts  of  Spiders,  whofe  eyes,  and  moft 
other  parts  and  properties,  are  fo  exceedingly  different  both  from  thofe 
I  have  deforib'd,  and  from  one  another,  that  it  would  be  almoft  endlefsj 
at  lead:  too  long  for  my  prefent  Eflay,  to  defcribe  them, as  fome  with  fix 
eyes,  plac’d  in  quite  another  order  5  others  with  eight  eyes  5  others  with 
fewer,  and  fome  with  more.  They  all  feem  to  be  creatures  of  prey,  and 
to  feed  on  other  (mail  Infefts,  but  their  ways  of  catching  them  feem  very- 
differing  :  the  Shepherd  Spider  by  running  on  his  prey }  the  Hunting  Spi¬ 
der  by  leaping  on  it,other  forts  weave  Nets,  or  Cobwebs,  whereby  they 
enfhare  them.  Nature  having  both  fitted  them  with  materials  and  tools, 
and  taught  them  how  to  work  and  weave  their  Nets,  and  to  lie  per¬ 
due,  and  to  watch  diligently  to  run  on  any  Fly,  as  foon  as  ever  en¬ 
tangled. 

Their  thread  or  web  feems  to  be  fpun  out  of  fome  vifoous  kind  of 
excrement,  lying  in  their  belly,  which,  though  foft  when  drawn  out,  is, 
prefently  by  reafon  of  its  fmalnefs,  hardned  and  dried  by  the  ambient 
Air.  Examining  feveral  of  which  with  my  MkrofeopeJ.  found  them  to  ap¬ 
pear  much  like  white  Horf-hair,  or  fome  foch  tranfparent  horny  fubftance, 
and  to  be  of  very  differing  magnitudes  5  fome  appearing  as  bigg  as  a 
Pigg’s  brifle,  others  equal  to  a  Horfs-hair  5  other  no  bigger  then  a  man’s 
hair  5  others  yet  fmallcr  and  finer.  I  obferv'd  further,  that  the  radia¬ 
ting  chords  of  the  web  were  much  bigger,  and  fmoother  then  thofe  that 
were  woven  round,  which  foem’d  fmaller,and  all  over  knotted  or  pearl’d, 
with  fmall  tranfparent  Globules,  not  unlike  fmall  Cry  ftal  Beads  or  feed 
Pearls,  thin  ftrung  on  a  Clew  of  Silk  5  which,  whether  they  were  fo  fpun 
by  the  Spider,  or  by  jjie  adventitious  moifture  of  a  fogg  (which  I  have 
obferv’d  to  cover  all  thefe  filaments  with  fuch  Cryftalline  Beads)  I  will 
not  now  difpute. 

Thefe  threads  were  fome  of  them  fo  fmall,  that  I  could  very  plainly, 
with  the  Aficrojcope ,  difoover  the  fame  confocutions  ot  colours  as  in  a 
Trijme}  and  they  feem’d  to  proceed  from  the  fame  caufe  with  thofe  co¬ 
lours  which  I  have  already  aefcrib’d  in  thin  plated  bodies. 

Much  refembling  a  Cobweb,  or  a  confus’d  lock  of  thefe  Cylin¬ 
ders,  is  a  certain  white  fubftance  which,  after  a  fogg,  may  be  dbferv’d 
to  fly  up  and  down  the  Air ,  catching  feveral  of  thefe,  and  examining 
them  with  my  Microfcope ,  I  found  them  to  be  much  of  the  lame  form, 
looking  moft  like  to  a  flake  of  Worfted  prepar’d  to  be  fpun,  though 
by  what  means  they  fhould  be  generated,  or  produc’d,  is  not  eafily 
imagined :  they  were  of  the  fame  weight,  or  very  little  heavier  then  the 
Air  5  and  ’tis  not  unlikely,  but  that  thofe  great  white  clouds,  that  appear 
all  the  Summer  time,  may  be  of  the  fame  fubftance. 
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THis  was  a  creature,  tnore  troubleicm  to  be  drawn,  then  any  of  the 
reft,  for  I  could  not,  for  a  good  while,  tliink  of  a  way  to  make  it 
fuffer  its  body  to  ly  quiet  in  a  natural  pofture  $  but  whifft  it  was  alive, 
if  its  feet  were  fetter  d  in  Wax  or  Glew  ,  it  would  fo  twift  and  wind  its 
body,  that  I  could  not  any  wayes  get  a  good  view  of  it  j  and  if  I  killed 
it,  its  body  was  fo  little,  that  I  did  often  fpoile  the  fhape  of  it,  before  I 
could  throughly  view  it:  for  this  is  the  nature  of  thefe  minute  Bodies, 
that  as  foon,almoft,  as  ever  their  life  is  deftroy’d,  their  parts  immediate¬ 
ly  fhrivel,  and  lofe  their  beauty  5  and  fo  is  it  alio  with  fmall  Plants,  as  I 
inftanced  befote,  ih  thedelcription  ofMofs.  -  And  thence  alfo  is  the  rea- 
fon  of  the  variations  in  the  beards  of  wild  Oats,- and  in  thofe  of  Mufk- 
grals  feed,  that  their  bodies,  being  exceeding  fmall,  thofe  fmall  variations 
which  are  made  in  the  furfaces  of  all  bodies,  almoft  upon  every  change 
of  Air,  efpecially  if  the  body  be  porous,  do  here  become  fenfible,  where 
the  whole  body  is  fo  fmall,  that  it  is  almoft  nothing  but  furface  3  for  as  in 
vegetable  fiibftances,  I  fee  no  great  realbn  to  think,  that  the  moifture  of 
the  Aire(that,  fticking  to  a  wreath’d  beard,  does  make  it  untwift Jlhould 
evaporate,  or  exhale  away,  any  fafter  then  the  bolfture  of  other  bodies, 
butrather  that  the  avolation  from,  or  accefs  of  moifture  to,  the  furfaces 
of  bodies  being  much  the  fame ,  thole  bodies  become  moft  fenfible  of  it, 
which  have  the  leaft  proportion  of  body  to  their  furface.  So  is  it  allb 
with  Animal  fiibftances  5  the  dead  body  of  an  Ant,  or  fuch  little  creature, 
does  almoft  inftantly  fhrivel  and  dry,  and  y  our  obje&fhall  be  quite  an¬ 
other  thing,  before  you  can  half  delineate  it,  which  proceeds  not  from  the 
extraordinary  exhalation,  but  from  the  fmall  proportion  of  body  and  jui¬ 
ces,  to  theufual  drying  of  bodies  in  the  Air,  efpecially  if  warm.  For 
which  inconvenience,  where  I  could  not  otherwise  remove  it,  .1  thought 
of  this  ex  pedient.  -  ■  ■>  ■  * 

I  took  the  creature,  I  had  defignd  to  delineate*  and  put  it  into  a  drop 
of  very  well  rectified  fpirit  of  Wine, this  I  found  w7ould  prefently  dilpatch, 
as  it  were,  the  Animal,  and  being  taken  out  of  it,  and  lay’d  on  a  paper* 
the  Ipirit  of  Wine  would  immediately  fly  away,  and  leave  the  Animal 
dry,  in  its  natural  pofture,  or  at  leaft,  in  a  conftitution,  that  it  might  eafi- 
ly  with  a  pin  be  plac’d,  in  what  pofture  you  defiredto  draw  it,  and  the 
limbs  would  lb  remain,  without  either  moving,  or  fhriveling.  And  thus  I 
dealt  with  this  Ant,  which  I  have  here  delineated,  which  was  one  of  ma¬ 
ny,  of  a  very  large  kind,  that  inhabited  under  the  Roots  of  a  Tree,  from 
whence  they  would  fally  out  in  great  parties,  and  make  moft  grievous 
havock  of  the  Flowers  and  Fruits,  in  the  ambient  Garden,  and  return 
back  again  very  expertly,  by  the  fame  wayes  and  paths  they  went. 

It  was  more  then  half  the  bignefsof  an  Earwig,  of  a  dark  brown,  or 
reddifh  colour,  with  long  legs,  on  the  hinder  of  which  it  would  ftand 
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up  and  raife  its  head  as  high  as  it  could  above  the  ground  that  it  might 
Hare  the  further  about  it,  juft  after  the  fame  manner  as  I  have  alio  ob- 
ferv'd  a  hunting  Spider  to  do:  and  putting  my  finger  towards  them 
thev  have  at  firft  all  run  towardsit,till alnioft  at  it ;  and  then  they  would 
Hand  round  about  it,  at  a  certain  diftance,  and  fmell,  as  it  were,  and  con- 
fider  whether  they  thould  any  of  them  venture  any  further,  till  one  more 
bold  then  the  reft  venturing  to  climb  it, all  the  reft,  if  1  would  have  fuffer- 
ed  them  would  have  immediately  followed  :  •  many  fuch  other  feeming- 
lv  rational  aftions  I  have  obferv’d  in  this  little  Vermme  with  much  plea- 

fore  which  would  be  too  long  to  be  here  related  5  tliofe  that  defire  more 
of  them  may  fatisfie  their  curiofity  in  Ligons  Hiltory  of  the  Barbados, 

Having  infoar'd  leveral  of  thele  into  a  imall  Box,  I  made  choice  of  the 
talleft  grown  among  them,  and  feparating  it  from  the  reft,I  gave  1ta-p3.ll 
of  Brandy,  or  Spirit  of  Wine,  which  after  a  while  e  en  knock  d  him  down 
dead  drunk,  fo  that  he  became  movelefs,  though  at  firft  putting  ,n  he 
ftruggled  for  a  pretty  while  very  much,  till  at  1  aft,  certain  bubbles  lilu- 
ing  out  of  its  mouth,  it  ceafed  to  move  5  this  (  became  1  had  before 
found  them  quickly  to  recover  again,  if  they  were  taken  out  prefently  ) 

I  fuffered  to  lye  above  an  hour  in  the  Spirit  $  and  alter  I  had  taken  it 
out,  and  put  its  body  and  legs  into  a  natural  polture,  remained  movc- 
lefs  about  an  hour  5  but  then  ,  upon  a  fudden,  as  if  it  had  been  awa¬ 
ken  out  of  a  drunken  deep,  it  fuddenly  reviv  d  and  ran  away  5  be¬ 
ing  caught,  and  ferv’d  as  before,  he  for  a  while  continued  iiruggling  and 
ftrivingdill  at  laft  there  ilfued  feveral  bubbles  out  of  its  mouth, and  then, 

tanquam  animam  expiraffet^  he  remained  movelefs  for  a  good  while  5 ,  but 

at  length  again  recovering,  it  was  again  redipt,  and  fullered  to  lye  lome 
hours  in  the  Spirit  5  notwithftanding  which ,  alter  it  had  layen  dry 
fome  three  or  four  hours,  it  again  recovered  life  and  motion  :  Which 
kind  of  Experiments,  if  profecuted,  which  they  highly  delerve,  leem 
to  me  of  no  inconfidefable  ule  towards  the  invention  of  the  Latent 
Scheme ,  (as  the  Noble  Verulam  calls  it)  or  the  hidden,  unknown  Texture 

Of  what  Figure  this  Creature  appear’d  through  the  Aiicrofcope ,  the 
22.  Scheme  f though  notfo  carefully  graven  as  it  ought)  will  repre- 
Sent  to  the  eye,  namely.  That  it  had  a  large  head  A  A,  at  the  upper 
end  of  which  were  two  protuberant  eyes,  pearl  d  like  thole  ol  a  fcly^ 
but  fmaller  BB  5  out  of  the  Nofc,or  foremoft  part,  lflued  two  horns  C  C, 
of  alhape  fufficiently  differing  from  thofe  of  a  blew  Fly,  though  indeed 
they  feem  to  be  both  the  fame  kind  of  Organ,  and  toderve  for  a  kin 
of  fmelling  ,  beyond  thefe  Were  two  indented  jawsDD,  which  he  o- 
pend  fide- wayes,  and  was  able  to  gape  them  afunder  very  wide  5  and 
the  ends  of  them  being  armed  with  teeth,  which  meeting  went  between 
each  other,  it  was  able  to  grafp  and  hold  a  heavy  body  3  three  or  loui 
times  the  bulk  and  weight  of  its  own  body :  It  had  only  fix  legs,  thapd 
like  thofe  of  a  Fly,  which,  as  I  fhewed  before,  is  an  Argument  that  it  is  a 
winged  Infedt,  and  thoughlcould  not  perceive  any  fignof.  them  in  the 
middle  part  of  its  body  ("which  feem’dto  confift  of  three  joints  or  pie- 
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ces  EF  G,  out  of  which  fprung  two  legs,  yet  ’tis  known  that  there  are 
of  them  that  have  long  wings,  and  fly  up  and  down  in  the  air. 

The  third  and  laft  part  oiP  its  body  III  was  bigger  and  larger  then 
the  other  two ,  unto  which  it  was  joyn’d  by  a  very  fmall  middle ,  and 
had  a  kind  of  loofeihell,  or  another  diftindt  part  of  its  body  H,  which 
feem’dto  be  interpos’d,  and  to  keep  the  thorax  and  belly  from  touch- 
ing.  '  s  :  h  - 

The  whole  body  was  cas’d  ovet  with  a  very  ftrong  armour,  and  the 
belly  III  was  covered  likewife  with  multitudes  of  imall  white  fhining 
brifles  \  the  legs,  horns,  head,  and  middle  parts  of  its  body  were  beftuck 
with  hairs  alfo,  but  fmaller  and  darker. 

.ill  b- i;  .\i  'I'  ‘j  -S-.7  n  ,v/jvdril  t  j •>  .  wii  :'il 
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Obferv.  L.  Of  the  wandring  Mite. 

-flR  JOfl  1  l  ( 

IN  September  and  October,  1661.  I  obferv’d  in  Oxford  feveral  of  theft 
little  pretty  Creatures  to  wander  to  and  fmjand  often  to  travel  over 
the  plains  of  my  Window.  And  in  September  and  Offober.  1663.  I  ob- 
jferv’d  likewife  feveral  of  thefe  very  fame  Creatures  traverfing  a  window 
at  London t  and  looking  without  the  window  upon  the  liibjacent  wall,  i 
found  whole  flocks  of  the  lame  kind  running  to  and  fro  among  the  fmall 
groves  and  thickets  of  green  mols,  and  upon  the  curioully  fpreading  ve* 
getable  blew  or  yellow  mols ,  which  is  a  kind  of  a  Mulhrome  or  Jews- 
ear.  ■ 

Thele  Creatures  to  the  naked  eye  leemed  to  be  a  kind  of  black  Mite, 
but  much  nimbler  and  ftrortger  then  the  ordinary  Cheefe-Mites  5  but 
examining  them  in  a  Microfcope ,  I  found  them  to  be  a  very  fine  crufted 
or  (hell’d  Infeft,  much  like  that  reprefented  in  the  firft  Figure  of  the 
three  and  thirtieth  Scheme,  with  a  protuberant  oval  fhell  A,  indented 
or  pitted  with  an  abundance  of  (mail  pits ,  all  covered  over  with  little 
white  brides,  whofe  points  all  directed  backwards. 

It  had  eight  legs,  each  of  them  provided  with  a  very  lharp  tallon,  or 
claw  at  the  end,  which  this  little  Animal,  in  its  going,  faftned  into  the 
pores  of  the  body  over  which  it  went.  Each  of  thefe  legs  were  beftuck 
in  every  joynt  of  them  with  multitudes  of  fmall  hairs,  or  ("if  we  re- 
Ipeffc  the  proportion  they  bore  to  the  bigtiefs  of  the  leg  )  turnpikes,  all 
pointing  towards  the  claws. 

The  Thorax, or  middle  parts  of  the  body  of  this  Creature, was  exceed¬ 
ing  finall,  in  refpe<ft  both  of  the  head  and  belly  ,  it  being  nothing  but 
that  part  which  was  covered  by  the  two  fhells  B  B,  though  it  feem’d  to 
grow  thicker  underneath :  And  indeed ,  if  we  confider  the  great 
variety  Nature  ules  in  proportioning  the  three  parts  of  the  body, 
the  Head ,  Thorax ,  and  Belly  )  We  fhall  not  wonder  at  the  fmall  pro¬ 
portion  of  this  Thorax ,  nor  at  the  vafter  bulk  of  the  belly,  for  could 
we  exaftly  anatomife  this  little  Creature,  and  obfervethe  particular  de- 
figns  of  each  part,  we  (hould  doubtlelsj  as  we  do  in  all  her  more  ma¬ 
nageable 
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nageable  and  tradable  fabricks ,  find  much  more  reaibn  to  admire  the 
excellency  of  her  contrivance  and  workmanlhip,  then  to  wonder,  it  was 
not  made  otherwife. 

The  head  of  this  little  Infed  was  ftiap’d  fomewhat  like  a  Mite’s,  that 
is, it  had  a  long  fnout ,  in  the  manner  of  a  Hogs,  with  a  knobbed  ridge 
running  along  the  middle  of  it,  which  was  beft uck  on  either  fide  with 
many  fmall  brifles,  all  pointing  forward,  and  two  very  large  pikes  or 
horns,  which  rofe  from  the  top  of  the  head,  juft  over  each  eye,  and 
pointed  forward  alio.  It  had  two  pretty  large  black  eyes  on  either  fide 
of  the  head  E  E,  from  one  of  which  I  could  fee  a  very  bright  refledion 
of  the  window,  which  made  me  ghels,  that  the  Cornea  of  it  was  finooth, 
like  thofe  of  bigger  Infeds.  Its  motion  was  pretty  quick  and  ftrong, 
it  being  able  very  eafily  to  tumble  a  ftone  or  clod  four  times  as  big  as  its 
whole  body. 

At  the  lame  time  and  place,  and  divers  times  fince,  I  have  obferved 
with  my  Microfcope  ,  another  little  Infed ,  which,  though  I  have  not  am- 
nc  ed  the  pidure  of,  may  be  worth  noting,  for  its  exceeding  nimblenels 
as  well  as  fmalnels  5  it  was  as  (mail  as  a  Mite,  with  a  body  deep  and 
ridged,  almoft  like  a  Flea  ,  it  had  eight  blood-red  legs,  not  very  long, 
but  (lender  $  and  two  horns  or  feelers  before.  Its  motion  was  fo  exceed¬ 
ing  quick,  that  I  have  often  loft  fight  of  one  I  have  obferved  with  my 
naked  eye  5  and  though,  when  it  was  not  frighted,  I  was  able  to  follow 
the  motions  of  lome  with  my  Microfcope  ,  yet  if  it  were  never  fo  little 
ftartled,  it  polled  away  with  fiich  Ipeed,  and  turn’d  and  winded  it  felf 
fo  quick,  that  I  fhould  prefently  lofe  fight  of  it. 

When  I  firft  obferv’d  the  former  of  thefe  Infeds,  or  Mites,  I  began  to 
conjedure,  that  certainly  I  had  found  out  the  vagabond  Parents  of  thole 
Mites  we  find  in  Cheefes,  Meal,  Corn,  Seeds,  mufty  Barrels,  mufty  Lea¬ 
ther,  &c.  thele  little  Creatures,  wandring  to  and  fro  every  whither, 
might  perhaps,  as  they  were  invited  hither  and  thither  by  the  mufty 
fleams  of  feveral  putrifying  bodies,  make  their  invafions  upon  thole  new 
and  pleafing  territories  ,  and  there  fpending  the  remainder  of  their  life, 
which  might  be  perhaps  a  day,  or  thereabouts,  in  very  plentiful  and  rio¬ 
tous  living ,  might  leave  their  off-lpring  behind  them ,  which  by  the 
change  of  the  foil  and  Country  they  now  inhabite,  might  be  quite  al-  . 
ter’d  from  the  hew  of  their  primogenitors ,  and,  like  Mores  tranflated  into 
Northern  European  Climates,  after  a  little  time,  change  both  their  skin 
and  fhape.  And  this  feems  yet  more  probable  in  thele  Infods ,  becaufe 
that  the  foil  or  body  they  inhabit,  foemsto  be  almoft  half  their  parent, 
for  it  not  only  hatches  and  brings  thole  little  eggs,  or  feminal  principles, 
to  perfedion,  but  feems  to  augment  and  nourilh  them  alfo  before  they 
are  hatch'd  or  lhaped  5  for  it  is  obvious  enough  to  be  obferv’d,  that  the 
eggs  of  many  other  Infeds,  and  particularly  of  Mites,  are  increas’d  in 
bulk  after  they  are  laid  out  of  the  bodies  of  the  Infeds,  and  plump’d 
fometimes  into  many  times  their  former  bignels ,  fo  that  the  bodies  they 
are  laid  in  being,  as  it  were,  half  their  mothers,  we  lhall  not  wonder  that 
it  Ihouid  have  fuch  an  adive  power  to  change  their  forms.  We  find  by 
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relations  how  much  the  Flegpo  Women  do  belmeer  the  of-fpfing  of  the 
Spaniard,  bringing  forth  neither  whited&nn’d  nor  black,  but  tawny 
hided  Mulattos,  3 

Now,  though  I  propound  this  as  probable,  I  have  not  yet  been  fo  far r 
certify  d  by  Obfervations  as  to  conclude  any  thing,  either  positively  pr 
negatively, concerning  it.  Perhaps, fome  more  lucky  diligence  may  pleafe 
the  curious  Inquirer  with  the  difcovery  of  this, to  be  a  truth, which  I  now 
conjecture,  and  may  thereby  give  him  a  fatisfatfory  account  of  the  caufc 
of  thole  creatures, whole  original  leems  yet  fo  obfcure,  and  may  give  him 
caufe  to  believe, that  many  other  animate  beings,  that  foemalfo  to  be  the 
mere  produft  of  putrifadion,  may  be  innobled  with  a  Pedigree  as  ancb 
ent  as  the  firft  creation,  and  farr  exceed  the  greatest  beings  in  their  nu* 
merous  Genealogies.  But  on  the  other  fide,  if  it  fhould  be  found  that 
fchefe^or  any  other  animate  body, have  no  immediate  fimilar  Parent, I  have 
in  another  place  let  down  a  conjectural  Hypothecs  whereby  thofe  That 
nomerid  may  likely  enough  be  folv’d,  wherein  the  infinite  wifdom  and 
providence  of  the  Creator  is  no  lefs  rare  and  wonderful!. 


Obfcrv.  LI.  Of  the  Crab-lijta  Infeft. 
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#3  Ending  one  day  in  Septcmh.  I  chanced  to  obferve  a  very  final  creature 
lA  creep  over  the  Bock  I  was  reading, very  llowly  5  having  a  Microfcepe 
by  me, I  obferv’d  it  to  be  a  creature  of  a  very  unufual  form,and  that  not 
lefs  notable  5  fuch  as  is  defcrib’d  in  the  fecond  Figure  of  the  3  3.  Scheme.  It 
was  about  the  bigneis  of  a  la  rge  Mite7or  fomewhat  longer’, it  had  ten  legs, 
eight  of  which,  A  A  A  A,  were  topt  with  veryfharp  claws,  and  were  thofe 
•upon  which  he  walk’d,  leeming  ihap’d  much  like  thofe  of  a  Grab,  which 
in  many  other  things  alfo  this  little  creature  rdembled  3  for  the  two 
other  claws, B  B,  which  were  the  formori  ofall  the  ten,andjeem’d  to  grow 
-out  of  his  head, like  the  horns  of  other  Animals,  were  exadly  form’d  in  the 
manner  of  Crabs  or  Lobfters  claws,  for  they  were  fhap’d  and  jointed 
much  like  thofe  reprefcned  in  the  Scheme  and  the  ends  of  them  were  fur* 
niftfd  with  a  pair  of  claws  or  pincers, CC,  which  this  little  animal  did  open 
and  fhut  at  pleafure :  It  teem’d  to  make  ufe  of  thofe  two  horns  or  claws 
both  for  feelers  and  holders  5  for  in  its  motion  it  carried  thefe  aloft  ex¬ 
tended  before,  moving  them  to  and  fro,  juft  as  a  man  blindfolded 
would  do  his  hands  when  he  is  fearfull  of  running  againft  a  wall,  and  if  I 
put  a  hair  to  it,  it  would  readily  take  hold  of  it  with  thefe  claws, 
and  feem  to  hold  it  faft.  Now,  though  thete  horns  feenfd  to  ferve  him 
for  two  ufes, namely, for  feeling  and  holding  3  yet  he  feenfd  neither  blind, 
having  two  fmall  black  fpots,  D  O,  which  by  the  make  of  them,  and  the 
bright  reflexion  from  them  Teem’d  to  be  his  eyes  3  nor  did  it  want  other 
hands,  having  another  pair  of  claws,  E  E,  very  neer  plac’d  to  its  mouth, 
and  feem’d  adjoining  to  it. 

The  whole  body  was  cafed  over  with  araour-ftiells,  as  is  ufuall  in  all 
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thofe  kinds  of  cruftaceous  creatures,  efpecially  about  their  be! lies,  and 
Teem’d  of  three  kinds  5  the  head  F  feem’d  cover’d  with  a  kind  of  fcaly 
fhell,  the  thorax  with  two  fmooth  (hells,  or  Rings,  G  G,  and  the  belly 
with  eight  knobb’d  ones.  I  could  not  certainly  find  whether  it  had  under 
thefe  laft  (hells  any  wings,  but  I  fufped  the  contrary  5  for  I  have  not  found 
any  wing’d  Infed  with  eight  leggs,  two  of  thofe  leggs  being  always  con¬ 
verted  into  wings,  and,  for  the  moft  part,  thofe  that  have  but  fix,  have 
wings. 

This  creature,  though  I  could  never  meet  with  more  then  one  of 
them,  and  fo  could  not  make  To  many  examinations  of  it  as  otherwife  I 
would, Idid  notwithftanding,by  reafon  of  the  great  curiofity  that  appear’d 
to  me  in  its  (hape, delineate  it,  to  (hew  that, in  all  likelihood,  Nature  had 
crouded  together  into  this  very  minute  Infed,  as  many,  and  as  ex  cedent 
contrivances,  as  into  the  body  of  a  very  large  Crab,  which  exceeds  it  in 
bulk, perhaps, fome  Millions  of  times  5  for  as  to  all  the  apparent  parts, there 
is  a  greater  rather  then  a  lefs  multiplicity  of  parts, each  legg  has  as  many 
parts,  and  as  many  joints  as  a  Crabs,  nay,and  as  many  hairs  or  brides  5  and 
the  like  may  be  in  all  the  other  vifible  parts  $  and  ’tis  very  likely, that  the 
internal  curiofities  are  not  lefs  excellent :  It  being  a  general  rule  in  Na¬ 
ture’s  proceedings,  that  where  (he  begins  to  difplay  any  excellency,  if 
thefubjed  be  further  fearch’d  into,  it  will  manifeft,  that  there  is  notlels 
curiofity  in  thofe  parts  which  our  (ingle  eye  cannot  reach,  then  in  thofe 
which  are  more  obvious. 


. — — - — - - — 

Obferv.  L  1 1.  Of  the  / mall  Silver-colour  d  Book-worm. 
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AS  among  greater  Animals  there  are  many  that  are  fealed,  both  for 
ornament  and  defence,  fo  are  there  not  wanting  fuch  al(o  among  the 
letter  bodies  of  Infeds,  whereof  this  little  creature  gives  us  an  Inftance. 
It  is  a  fmall  white  Silver-lhining  Worm  or  Moth, which  I  found  much  con- 
verlant  among  Books  and  Papers,  and  is  fuppos  d  to  be  that  which  cor¬ 
rodes  and  eats  holes  through  the  leaves  and  covers}  it  appears  to  the 
naked  eye,  afmall  glittering  Pearl-colour’d  Moth, which  upon  the  remov¬ 
ing  of  Books  and  Papers  in  the  Summer,  is  often  obferv’d  very  nimbly  to 
feud,  and  pack  away  to  fome  lurking  cranney,  where  it  may  the  better 
proted  it  (elf  from  any  appearing  dangers.  Its  head  appears  bigg  and 
blunt,  and  its  body  tapers  from  it  towads  the  tail,  (mailer  and  (mailer, be¬ 
ing  fhap’d  almoft  like  a  Carret. 

This  the  Microfcopcal appearance  will  more  plainly  manifeft, which  ex¬ 
hibits^  the  third  Figure  of  the  33.  Scheme ,  a' conical  body,  divided  into 
fourteen  feveral  partitions, being  the  appearance  of  fo  many  feveral  fhels, 
or  (hields  that  cover  the  whole  body,  every  of  thefe  (hells  are  again  co¬ 
ver’d  or  tiled  over  with  a  multitude  of  thin  tranlparent  leales,  which, 
from  the  multiplicity  of  their  refleding  (urfaces^nake  the  whole  Animal 
appear  of  a  perfed  Pearl-colour. 
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Which, by  the  way, may  hint  ns  the  reafon  of  that  fo  much  admired  ap¬ 
pearance  of  thofe  fo  highly  efteem’d  bodies,  as  alfo  of  the  like  in  mother 
of  Pearl-fhells,  and  in  multitudes  of  other  (helly  Sea-fubftances  5  for  they 
each  of  them  confifting  of  an  infinite  number  of  very  thin  (hells  or  la¬ 
minated  orbiculations,  caufe  fuch  multitudes  of  refle<ftions,thatthecom- 
pofitions  of  them  together  with  the  refledlions  of  others  that  are  lo-thiii 
as  to  afford  colours  (of  which  I  elfewhere  give  the  realbn)  giyes  a  ve- 
ry'pleafant  reflefrion  of  light.  And  that  this  is  the  true  cau(e,feems  likely, 
firft,  becaufe  all  thole  fo  appearing  bodies  are  compounded  of  multitudes 
of  plated  fubftances.  And  next  that,by  tu  dering  any  trafparent  lubftance 
after  this  manner,the  like  Phenomena  may  be  produc’d  ,  this  will  be  made 
very  obvious  by  the  blowing  of  Glafs  into  exceeding  thin  (hells,  and 
then  breaking  them  into  feales, which  any  lamp-worker  will  prelently  do  5 
for  a  goodquantity  of  thefe  feales, laid  in  a  heap  together, have  much  the 
lame  relemblance  of  Pearls.  Another  way,  not  lefs  inftruftive  and  plea- 
(ant,  is  a  way  which  I  have  feveral  times  done,  which  is  by  working  and 
tolling, as  twere,  a  parcel  of  pure  cryftalline  glafs  whilft  it  is  kept  glowing 
hot  in  the  blown  flame  of  a  Lamp,  fpr^by  that  means, that  purely  tranfpa- 
rent  body  will  be  (o  divided  into  an  infinite  number  of  plates,  or  (mall 
firings,  with  interpos’d  aerial  plates  and  fibres,  that  from  the  multiplicity 
of  the  refleftions  from  each  of  thofe  internal  furfaces,  it  may  be  drawn 
out  into  curious  Pearl-like  or  Silver  wire,  which  though  final],  will  yet 
be  opacous^  the  fame  thing  I  have  done:  with  a  co-mpofition  of  red  Colo¬ 
phon  and  Turpentine ,  and  a  little  Bee’s  Wax,  and  may  be  done  likevvife 
with  Birdlime,  and  fuch  like  glutinous  and  tranfparent  bodies :  But  to  re¬ 
turn  to  our  defeription. 

The  (mall  blunt  head  of  this  Infed  was  furnifh’d  on  either  fide  of  it 
with  a  duller  of  eyes,  each  of  which  (eem’d  to  contain  but  a  very  few,  in 
comparifonof  what  I  had  oblerv'd  the  duffers  of  other  Infeds  to  abound 
with  5  each  of  thefe  duffers  were  befet  with  a  row  offmall  brides,  much 
like  the  cilia  or  hairs  on  the  eye-lids,  and,  perhaps,  they  ferv’d  for  the 
lame  purpofe.  It  had  two  long  horns  before,  which  were  ftreight,  and 
tapering  towards  the  top,  curioufly  ring  d  or  knobb’d,  and  brifled  much 
like  theMarfh  Weed,  call’d  Horfe-tail,or  Cats-tail,  having  at  each  knot 
a  fring’d  Girdle, as  I  may  fo  call  it,  of  fmaller  hairs,  and  feveral  bigger  and 
larger  brilles, here  and  there  difpers’d  among  them  ;  befides  thefe,  it  had 
two  fhorter  horns,  or  feelers,  which  were  knotted  and  fring’d,  juft  as  the 
former,  but  wanted  brides,  and  were  blunt  at  the  ends  5  the  hinder  part 
of  the  creature  was  terminated  with  three  tails,  in  every  particular  re- 
fembling  the  two  longer  horns  that  grew  out  of  the  head  :  The  leggs  of 
it  were  fcal’d  and  hair’d  much  like  the  reft,  but  are  notexprefs’d  in  this 
Figure ,  the  Moth  being  intangled  all  in  Glew,  and  fo  the  leggs  of  this 
appear’d  not  through  the  Glafs  which  looked  perpendicularly  upon 
the  back. 

This  Animal  probably  feeds  upon  the  Paper  and  covers  of  Books,  and 
perforates  in  them  feveral  fmall  round  holes,  finding,  perhaps,  a  conve¬ 
nient  nourifhment  in  thofe  hulks  of  Hemp  and  Flax,  which  have  pafs  d 
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through  fo  many  fcourings,  wa(hings,dreflings  and  dryings,”  as  the  parts 
of  old  Paper  muft  neceflarily  have  fufferd^  the  digeftive  faculty  ,it  feems, 
of  thefe  little  creatures  being  able  yet  further  to  work  upon  thofe  ftub- 
born  parts,  and  reduce  them  into  another  form. 

And  indeed,  when  I  confider  what  a  heap  of  Saw-duft  or  chips  this 
little  creature  (which  is  one  of  the  teeth  of  Time)  conveys  into  its  in- 
trals.  I  cannot  chufe  but  remember  and  admire  the.excellent  contrivance 
Of  Nature,  in  placing  in  Animals  fuch  a  fire,  as  is  continually  nourilhed  and 
fupply’d  by  the  materials  convey'd  into  the  ftomach,  and  fomented  by  the 
bellows  of  the  lungs }  and  in  fo  contriving  the  moft  admirable  fabrick  of 
Animals,  as  to  make  the  very  fpending  and  wafting  of  that  fire,  to  be 
inftrumental  to  the  procuring  and  colle&ing  more  materials  to  augment 
and  cherilh  it  felf,  which  indeed  feems  to  be  the  principal  end  of  all  the 
contrivances  obfervable  in  bruit  Animals. 


Obferv.  LI  1 1.  Of  a  Flea. 

THe  ftrength  and  beauty  of  this  fmall  creature,  had  it  no  other  rela¬ 
tion  at  all  to  man,  would  delerve  a  defeription. 

For  its  ftrength,  the  Mcrofcofe  is  able  to  make  no  greater  difeoveries 
of  it  then  the  naked  eye,  but  onely  the  curious  contrivance  of  itsleggs 
and  joints,  for  the  exerting  that  ftrength, is  very  plainly  manifefted,  fuch 
as  no  other  creature,  I  have  yet  obferv’d,  has  any  thing  like  its  for  the 
joints  of  it  are  fo  adapted,that  he  can, as  ’twerejfold  them  fliort  one  with¬ 
in  another, and  iuddenly  ftretch,or  fpring  them  out  to  their  whole  length, 
that  is,  of  the  fore-leggs,  the  part  A,  of  the  34.  Scheme ,  lies  within  B, 
and  B  within  C,  parallel  to,  or  fide  by  fide  each  other,  but  the  parts 
of  the  two  next,  lie  quite  contrary,  that  is,  D  without  E,  and  E  with¬ 
out  F,  but  parallel  alio  $  but  the  parts  of  the  hinder  leggs,  G,  H  and  I, 
bend  one  within  another,  like  the  parts  of  a  double  jointed  Ruler,  or 
like  the  foot,  legg  and  thigh  of  a  man  5  thefe  fix  leggs  he  ditches  up  al¬ 
together,  and  when  he  leaps,  fprings  them  all  out,  and  thereby  exerts 
his  whole  ftrength  at  once. 

But,  as  for  the  beauty  of  it,  the  Microfcofe  manifefts  it  to  be  all  over 
adorn’d  with  a  curioully  polilh'd  fuit  of  fable  Armour,  neatly  jointed, 
and  belet  with  multitudes  of  fharp  pinns,  fhap’d  almoft  like  Porcupine’s 
Quills,  or  bright  conical  Steel-bodkins  $  the  head  is  on  either  fide  beau- 
tify’d  with  a  quick  and  round  black  eye  K,  behind  each  of  which  a llo 
appears  a  fmall  cavity,  L,  in  which  he  feems  to  move  to  and  fro  a  cer¬ 
tain  thin  film  befet  with  many  fmall  tranfparcnt  hairs,which  probably  may 
be  his  ears  5  in  the  forepart  of  his  head,  between  the  two  forc-leggs,  he 
has  two  (mall  long  jointed  feelers,  or  rather  fmellers,  M  M,  which  have 
four  joints, and  are  hairy,  like  thofe  of  feveral  other  creatures }  between 
thefe,  it  has  a  final!  probofck ,  or  j t>rabex  NNO,  that  feems  to  confift  of  a 
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tube  N  N,  and  a  tongue  or  fucker  O,  which  I  have  perceiv’d  him  to  fin 
in  and  out.  Befides  thefe,  it  has alfo  two  chaps  orbitersPP,  whichare 
fomewhat  like  thofe  of  an  Ant,  but  I  could  not  perceive  thenWth’d 
thefe  were  (hap  d  very  like  the  blades  of  a  pair  of  round  top’d Seize!’ 
and  were  opened  and  hut  juft  after  the  fame  manner  5  with  thefe  InfaS 
ments  does  this  little  bufie  Creature  bite  and  pierce  the  (kin  and  fuck 
out  the  blood  of  an  Animal, leaving  the  (kin  inflamed  with  a  fmall  round 
red  (pot.  Thefe  parts  are  very  difficult  to  be  difeovered,  becaufe  for 
the  mod  part  they  lye  covered  between  the  fore-legs.  1  here  are  manv 
other  particulars,  which,  being  more  obvious,  and  affording  no  great 

matter  of  information,  I  lhallpafi  by,  and  refer  the  Reade?  to  tlfeR- 
gurc. 
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Obferv.  LIV.  Of  a  Loufe. 
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THis  is  a  Creature  fo  officious ,  that  'twill  be  known  to  every  one  at 
one  time  or  other,  fo  bufie,  and  fo  impudent,  that  it  will  be  intru* 

f  m  CVery  °neS,  comPany5  Proud  and  afpiring  withall 

that  it  fears  not  to  trample  on  the  beft,  and  affeds  nothing  fo  much  as  a 

Crown *  feeds  and  lives  very  high,  and  that  makes  it  fo  faucy,  as  to  pull 
anyone  by  the  ears  that  comes  in  its  way,  and  will  never  be  quiet  till  it 
has  drawn  blood ;  it  is  troubled  at  nothing  fo  much  as  at  a  man  that 
kratches  his  head,  as  knowing  that  man  is  plotting  and  contriving  fome 
mifchicf  again  ft  it,  and  that  makes  it  oftentime  fculk  into  fome  meaner 
an  oWer  place,  and  run  behind  a  mans  back,  though  it  go  very  much 
agamft  the  hair  5  which  ill  conditions  of  it  having  made  it  better  known 
thentrulted,  would  exempt  me  from  making  any  further  defcrlption  of 
it,  did  not  my  faithful  Mercury ,  my  Microfcope ,  bring  me  other  infor- 
mation  of  it.  For  this  has  difeovered  to  me,  by  means  of  a  very  bright 
light  calt  on  it,  that  it  is  a  Creature  of  a  very  odd  fhape  5  it  has  a  head 

•  thiat,exPred  35 -Scheme  marked  with  A,  which  feems  ah 
molt  Conical,  but  is  a  little  flatted  on  the  upper  and  under  fides,  at  the 

.  Partof  which,  on  either  fide  behind  the  head  (as  it  were  be-4 
mg  the  place  where  other  Creatures  ears  ftand)  are  placed  its  two  black 
lhining  goggle  eyes  BB,  looking  backwards,  and  fenced  round  with  le*4 
veral  lmall  cilia  or  hairs  that  incompals  it,fo  that  it  feems  this  Creature 
has  no  very  good  forefight:  It  does  not  feem  to  have  any  eye-lids  ,  and 
therefore  perhaps  its  eyes  were  fo  placed,  that  it  might  the  better  cleanfe 
them  with  its  fore-legs }  and  perhaps  this  may  be  thereafon,  why  they 
fo  much  avoid  and  run  from  the  light  behind  them ,  for  being  made  to 
live  in  the  fhady  and  dark  recefles  of  the  hair,  and  thence  probably  their 
eye  having  a  great  aperture,  the  open  and  clear  light,  efpecially  that 
of  the  Sun,  muft  needs  very  much  offend  them  5  to  fecure  thefe  eyes 
from  receiving  any  injury  from  the  hairs  through  -which  it  pafies ,  it  has 

F  f  2  two 
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two  horns  that  grow  before  it,  in  the  place  where  one  would  have 
thought  the  eyes  (hould  be;  each  ofthefeCC  hath  four  joy  tits,  which 
are  fringed,  as  ’twere,  with  final!  brilles,  from  which  to  the  tip  of  its 
fnout  D,  the  head  leems  very  round  and  tapering,  ending  in  a  very 
(harp  nofe  D,  which  Teems  to  have  a  fmall  hole,  and  rto  be  thepaflage 
through  which  he  fucks  the  blood.  Now  whereas  if  it  be  plac  d  on  its 
back  with  its  belly  upwards,  as  it  is  in  the  3  5*  Scheme,  it  leemsinfeve- 
ral  Politicos  to  have  a  refemblance  of  chaps,  or  jaws,  as  is  reprefented 
in  the  Figure  by  E  E,  yet  in  other  poftures  thofe  dark  ftrokes  dilappear  3 
and  having  kept  feveral  of  them  in  a  box  for  two  or  three  dayes, .  fo  that 
for  all  that  time  they  had  nothing  to  feed  on ,  I  found ,  upon  letting  one 
creep  on  my  hand,  that  it  immediately  fell  to  fucking,  and  did  neither 
feem  to  thruffc  its  nofe  very  deep  into  the  fkin,  nor  to  open  any  kind  of 
mouth,  but  I  could  plainly  perceive  a  fmall  current  of  blood,  which 
came  diredly  from  its  fnout,  and  paft  into  its  belly  5  and  about  A  there 
feem’d  a  contrivance,  fomewhat  refembljng  a  Pump,  pair  of  Bellows,  or 
Heart  for  by  a  very  (mft  jyflole  and  diafiole  the  blood  leem  d  drawn 
from  the  nofe,  and  forced  into  the  body.  It  did  not  feem  at  all, though 
I  viewed  it  a  good  while  as  it  was  fucking,  to  thruft  more  of  its  nole  in¬ 
to  the  fkin  then  the  very  Ihout  D,  nor  did  it  caufe  the  lead .dncernable 
pain,  and  yet  the  blood  feem’d  to  run  through  its  head  very  quick  and 
freely  fo  that  it  feems  there  is  no  part  of  the  fkin  but  the  blood,  is  di- 
fpers  d  into,  nay,  even  into  the  cuticulah  for  had  itthruft  its  whole  nofe 
in  from  D  to  CC,  it  would  not  have  amounted  to  the  fuppofedrthick- 
nefs  of  that  tegument, the  length  of  the  nofe  being  not. more  then  ft  three 
hundredth  part  of  an  inch.  It  has  fix  legs,  covered  with  a  very  tranfpa- 
rent  (hell  and  joynted  exactly  like  a  Crab  s ,  or  Lobfter  s  5  each  leg  is 
divided  into  fix  parts  by  thefe  joynts,  and  thofe  have  here  and  there 
feveral  fmall  hairs;  and  at  the  end  of  each  leg  it  has  two  claws,  very 
properly  adapted  for  its  peculiar  ufe,  being  thereby  mabled  to  walk 
very  fecurely  both  on  the  Ikin  and  hair ;  and  indeed  this  contrivance  of 
thefeet  is  very  curious,  and  could  not  be  made  more  commodiouijy  and 
compendiouily,  for  performing  both  thefe  requifite  motions,  of  walking 
and  climbing  up  the  hair  of  a  mans  head,  then  it  is :  for,  by  having  the 
lefler  claw  (\)  fet  fo  muchlhort  of  the  bigger  (b)  when  it  walks  on 
the  fkin  the  fhorter  touches  not,  and  then  the  feet  are  the  lame  with 
thofe  of  a  Mite,  and  feveral  other  fmall  Infers,  but  bV  means  of  the 
fmall  joynts  of  the  longer  claw  it  can  bend  it  round,  audio  with  both 
claws  take  hold  of  a  hair,  in  the  manner  reprefented  in  the  Figure,  the 
long  tranfparent  Cylinder  F  F  F,  being  a  Man’s  hair  held  by  it.  >  / . »;i  . 

The  Thorax  Ibem’d  cas’d  with  another  kind  of  fubftance  then  the  bel¬ 
ly,  namely,  with  a  thin  tranfparent  horny  fubftance,  which  upon  the 
falling  of  the  Creature  did  not  grow  flaccid  5  through  this  I  couvd^plainr 
ly  fee  the  blood,  fuck’d  from  my  hand,  to  be  varioutly  diftnbutedv  and 
mov’d  to  and  fro  5  and  about  G  there  feem’d  a  pretty  big  white  lub- 
llance  which  feem’d  to  be  moved  within  its  thorax  bendes,  there  ap¬ 
pear’d  very  many  fmall  milk-white  vefleb,  which  croft  over 
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between  the  legs,  out  of  which,  on  either  fide,  were  many  fmall  bran¬ 
chings, thele  feem'd  to  be  the  veins  and  arteries, for  that  which  is  analogus 
to  blood  in  all  Infers  is  milk-white. 

The  belly  is  covered  with  a  tranfparent  fubftance  likewile,  but  more 
refembling  a  fkin  then  a  fhell ,  for  ’tls  grain’d  all  over  the  belly  juft  like 
the  skin  in  the  palms  of  a  man’s  hand,  and  when  the  belly  is  empty, grows 
very  flaccid  and  wrinkled  $  at  the  upper  end  of  this  is  placed  the  fto- 
mach  H  H,and  perhaps  alfo  the  white  fpot  1 1  may  be  the  liver oipancrcas^ 
which. by  the  pcrifialtick  motion  of  the  guts,  is  a  little  mov’d  to  and  fro, 
not  with  a  fiji ole  and  diafiole ,  but  rather  with  a  thronging  or  juftling 
motion.  Viewing  one  of  thefe  Creatures,  after  it  had  fafted  two  dayes, 
all  the  hinder  part  was  lank  and  flaccid  ,  and  the  white  fpot  1 1  hardly 
mov’d,  moftof  the  white  branchings  difappear’cl ,  and  moft  alio  of  the 
rednels  or  lucked  blood  in  the  guts ,  the  feriftaltkk^  motion  of  which 
was  fcarce  difcernable  5  but  upon  the  fuffering  it  to  fuck  ,  it  prefently 
flll’d  the  Ikin  of  the  belly,  and  of  the  fix  fcolopd  embofments  on  either 
fide  as  full  as  it  could  be  ftuft }  the  ftomach  and  guts  were  as  full  as 
they  could  hold  5  the  periflaltul^  motion  of  the  gut  grew  quick, and  the 
juftling  motion  of  1 1  accordingly  3  multitudes  of  milk-white  veflels 
feem’d  quickly  filled,  and  turgid,  which  were  perhaps  the  veins  and  ar¬ 
teries,  and  the  Creature  was  fo  greedy,  that  though  it  could  not  contain 
more,  yet  it  continued  fucking  as  faft  as  ever,  and  asfaft  emptying  it  felf 
behind :  the  digeftion  of  this  Creature  muft  needs  be  very  quick,  for 
though  I  perceiv'd  the  blood  thicker  and  blacker  when  fuck  d,  yet* 
when  in  the  guts,  it  was  of  a  very  lovely  ruby  colour,  and  that  part  of 
it,  which  was  digefted  into  the  veins,  feemed  whiter  whence  it  appears, 
that  a  further  digeftion  of  blood  may  make  it  milk,  at  leaft  of  a  refem¬ 
bling  colour :  What  is  elfe  obfervabje  in  the  figure  of  thisCreature,  may 
be  feen  by  the  35.  Scheme,  >  ’■ 

p  F;-  :  „  v/’G!  bn-jV  ;  j:1?  rfli.v  not, --.gal  i>dt 

'  ■ _ _ _ _  !  :i  . 


Obferv.  LV.  Of  Mites® 

^-T^He  leaft  of  Reptiles  I  have  hitherto  met  with,  is  a  Mite,  a  Creature 
J,  whereof  there  are  fome  fo  very  finall ,  that  the  fharpeft  fight,  un- 
afiifted  withGlaffes,  is  not  able  to  dilcern  them,  though,  being  white  of 
themfelves,  they  move  on  a  black  and  fmooth  furface$  and  the  Eggs, 
out  of  which  thefe  Creatures  feem  to  be  hatch’d,  are  yet  fmaller,  thofe 
being  ufually  not  above  a  four  or  five  hundredth  part  of  a  well  grown 
Mite,  and  thofe  well  grown  Mites  not  much  above  one  hundredth 
of  an  inch  in  thicknefs  5  fo  that  according  to  this  reckoning  there  may  be 
no  left  then  a  million  of  well  grown  Mites  contain’d  in  a  cubick  inch,  and 
five  hundred  times  as  many  Eggs. 

Notwithftanding  which  minuteneft  a  good  Microjcope  difeovers  thole 

fmall  movable  fpecks  to  be  very  prettily  lhap  d  Infers,  each  of  them  fur¬ 
nish'd 
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nifh’d  with  eight  well  fhap’d  and  proportion’d  legs,  which  are  each  of 
them  joynted  or  bendable  in  eight  feveral  places,  or  joynts,  each  of 
which  is  covered,  for  themoft  part,  with  a  very  tranfparent  (hell,  and 
the  lower  end  of  the  fhell  of  each  joynt  is  fringed  with  feveral’fmall 
hairs  3  the  contrivance  of  the  joynts  feems  the  very  fame  with  that  of 
Crabs  and  Lobfterslegs,  and  like  thofe  alfo,  they  are  each  of  them  ter¬ 
minated  with  a  very  fharp  claw  or  point  3  four  of  thefe  legs  are  fo  pla¬ 
ced,  that  they  feem  to  draw  forwards,  the  other  four  are  placed  in  a 
quite  contrary  pofition ,  thereby  to  keep  the  body  backwards  when 
there  is  occafion. 

The  body,  as  in  other  larger  Infetts ,  confifts  of  three  regions  or 
parts  3  the  hinder  or  belly  A,  feems  covered  with  one  intire  fhell  3  the 
middle,  or  cheft,  feems  divided  into  two  {hells  B  C.  which  running  one 
within  the  other,  the  Mite  is  able  to  fhrink  in  and  thruft  out  as  it  finds 
occafion,  as  it  can  alfo  the  fnout  D.  The  whole  body  is  pretty  transpa¬ 
rent,  fo  that  being  look’d  on  againft  the  light,  divers  motions  within  its 
body  may  be  perceived  3  as  alfo  all  the  parts  are  much  more  plainly  de- 
lineable,  then  in  other  poftures,  to  the  light.  The  fhell,  efpecially  that 
which  covers  the  back,  is  curioufly  polifht,  fo  that  ’tis  eafie  to  fee,  as  in  a 
convex]  Looking-glafs,  or  foliated  Glafs-ball,  the  pifture  of  all  the  ob- 
jefts  round  about  3  up  and  down,  in  feveral  parts  of  its  body,  it  has  fe¬ 
veral  fmall  long  white  hairs  growing  out  of  its  fhell ,  which  are  often 
longer  then  the  whole  body,  and  are  reprefented  too  fhort  in  the  firft 
and  fecond  Figures  3  they  feem  all  pretty  ftraight  and  plyable,  fa  ve  only 
two  upon  the  fore-part  of  its  body,  which  feem  to  be  the  horns,  as  may 
be  feen  in  the  Figures  3  the  firft  whereof  is  a  profpeft  of  a  fmaller  fort  of 
Mites  (  which  are  ufually  more  plump)  as  it  waspafant  to  and  fro  3  the 
fecond  is  the  profpeft  of  one  fixt  on  its  tail  (  by  means  of  a  little  mouth- 
glew  rub’d  on  the  obje<ft  plate)  exhibiting  the  manner  of  the  growing  of 
the  legs,  together  with  their  feveral  joynts. 

This  Creature  is  very  much  diverfify’d  in  fhape,  colour,  and  divers 
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prime  Parent  might  be  of  a  iliape  very  differing  from  what  the  off- 
fpring,  after  a  little  while;,  by  reafon  of  the  fubftance  they  feed  on,  or 
the  Region  (as  ’twere  )  they  inhabited  yet  perhaps  even  one  of  thefe 
alter’d  progeny,  wandering  again  from  its  native  foil,  and  lighting  on  by 
chance  the  lame  place  from  whence  its  prime  Parent  came,  and  there  fet¬ 
tling,  and  planting,  may  produce  a  generation  of  Mites  of  the  fame 
fhapes  and  properties  with  the  firff  wandring  Mite :  And  from  fomefuch 
accidents  as  thefe,  I  am  very  apt  to  think,  the  molt  forts  of  Animals,  ge¬ 
nerally  accounted  Jpontaneous  ,  have  their  origination  i  and  all  thofe  va¬ 
rious  forts  of  Mites,  that  are  to  be  met  with  up  and  down  in  divers  pu- 
trifying  fubltances,  may  perhaps  be  all  of  the  fame  kind,  and  have  fprung 
from  one  and  the  fame  fort  of  Mites  at  the  firfh 


Obferv.  LVL  Of  a  [mall  Creature  hatch'd  on  a  Vine. 

THere  is,  almolt  all  the  Spring  and  Summer  time,  a  certain  finally 
round,  white  Cobweb,  as  ’twere,  about  the  bignefsof  a  Pea, which 
(ticks  very  clofe  and  fait  to  the  ftocks  of  Vines  nayl  d  againft  a  warm 
wall  :  being  attentively  viewed, they  feem  cover’d,  upon  the  upper  fide 
of  them,  with  a  final!  husk,  not  unlike  the  fcale,  or  fhellof  a  Wood- 
loule,  or  Hog-loufe ,  a  fmall  Infeft  ufually  found  about  rotten  wood, 
which  upon  touching  prefently  rouls  it  felfinto  the  form  of  a  pepper-5 
corn :  Separating  feveral  of  thefe  from  the  ftock  ,  I  found  them,  with 
my  Alicrofcopc ,  to  confift  of  a  fhell,  which  now  feemed  more  likely  to  be 
the  hufk  of  one  of  thefe  Infe&s  •*  And  the  fur  feem’d  a  kind  of  cobweb, 
confiffing  of  abundance  of  fmall  filaments,  or  Heaves  of  cobwebs.  In 
the  midft  of  this,  if  they  were  not  hatch’d, and  run  away  before,  the  time 
t>f  which  hatching  was  ufually  about  the  latter  end  of  June^  or  begin¬ 
ning  of  July ,  I  have  often  found  abundance  of  fmall  brown  Eggs,  fucll 
as  A  and  B  in  the  fecond  Figure  of  the  3  6.  Scheme ,  much  about  the  big¬ 
nels  of  Mites  Eggs  5  and  at  other  times,  multitudes  of  fmall  Infe&s ,  fha- 
ped  exa&ly  like  that  in  the  third  Figure  marked  with  X.  Its  head  large, 
almoft  half  the  bignels  of  its  body ,  which  is  ufual  in  th z  foetus  of  mod 
Creatures.  It  had  two  fmall  black  eyes  a  a ,  and  two  fmall  long  joynted 
and  brifled  horns  b  b.  The  hinder  part  of  its  body  feem’d  to  confid  of^ 
nine  fcales,  and  the  laft  ended  in  a  forked  tayl ,  much  like  that  of  a  Cu- 
tio3  or  Wood-loufe,  out  of  which  grew  two  long  hairs  3  they  ran  to 
and  fro  very  fwiftly,  and  were  much  of  the  bignels  of  a  common  Mite, 
but  fome  of  themlefs  :  The  longed  of  them  feem’d  not  the  hundredth 
part  of  an  inch ,  and  the  Eggs  ufually  not  above  half  as  much.  They 
feemed  to  have  fix  legs,  which  were  not  vifible  in  this  I  have  here  deline¬ 
ated,  by  reafon  they  were  drawn  under  its  body. 

If  thefe  Minute  creatures  were  Wood-lice (as  indeed  from  their  own  fliape 
and  frame,  thefkin,or  fhell,that  grows  on  them, one  may  with  great  pro^ 

babilitv 
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bability  ghefs.)  itlaffords  us  an  Inftance,  whereof  perhaps  there  are  not 
many  like  in  Nature, and  that  is, of  the  prodigious  increafe  of  thefe  Crea¬ 
tures, after  they  are  hatch’d  and  run' about  ;for  a  common  Wood-loufe,of 
about  half  an  inch  long,  is  no  lefs  then  a  hundred  and  twenty  five  thou- 
fand  times  bigger  then  one  of  thefe,  which  though  indeed  itfeems  very 
ftrange,  yet  I  have  obferved  the  young  ones  of  fome  Spiders  have  almoft 
kept  the  fame  proportion  to  their  Dam. 

This,  methinks,  if  it  be  fo,  does  in  the  next  place  hint  a  Qpa?ry, which 
may  perhaps  deferve  a  little  further  examination  :  And  that  is,Whether 
there  be  not  many  of  thofe  minute  Creatures, fuch  as  Mites,  and  the  like, 
which,  though  they  are  commonly  thought  of  otherwife,  are  only  the 
fully,  or  young  ones,  of  much  bigger  Infefts,  and  not  the  generating, 
or  parent  Infeft,  that  has  layd  thofe  Eggs  5  for  having  many  times  ob- 
ferv’d  thofe  Eggs,  which  ufually  are  found  in  great  abundance  w'here 
Mites  are  found  ,  it  feems  fomething  ftrange ,  that  fo  fmall  an  Animal 
fhould  have  an  Egg  fo  big  in  proportion  to  its  body.  Though  on  the 
other  fide,  I  muff  confefs,  that  having  kept  divers  of  thofe  Mites  inclofed 
in  a  box  for  a  good  while,  I  did  not  find  them  very  much  augmented  be¬ 
yond  their  ufual  bignefs. 

What  the  husk  and  cobweb  of  this  little  white  fubftance  fhould  be,  I 
cannot  imagine,  unlefs  it  be,  that  the  old  one,  when  impregnated  with 
Eggs,  fhould  there  ftay,  and  fix  it  felf  on  the  Vine,  and  dye,  and  all  the 
body  by  degrees  fhould  rot,  fave  only  the  husk,  and  the  Eggs  in  the  bo¬ 
dy  :  And  the  heat,  or  fire,  as  it  were,  of  the  approaching  Sun-beams 
fhould  vivifie  thofe  Relifts  of  the  corrupted  Parent ,  and  out  of  the 
afhes,  as  ’twere,  (  as  it  is  fabled  of  the  Thaenix  )  fhould  raife  a  new  off- 
fpring  for  the  perpetuation  of  the  Jpecies.  Nor  will  the  cobweb,  as  it 
were,  in  which  thefe  Eggs  are  inclos’d,  make  much  againft  this  Con je- 
fture  5  for  we  may,  by  thofe  cobwebs  that  are  carried  up  and  down  the 
Air  after  a  Fog  (which  with  my  Microfcope  T  have  difcovered  to  be  made 
up  of  an  infinite  company  of  fmall  filaments  or  threads)  learn,  that 
fuch  a  texture  of  body  may  be  otherwife  made  then  by  the  (pinning  of 
a  Worm. 


Obferv.  L  V 1 1.  Of  the  Eels  in  Vinegar. 


OF  thefe  (mail  Eels,  which  are  to  be  found  in  divers  forts  of  Vine¬ 
gar,  I  have  little  to  add  befides  their  Pifture,  which  you  may 
find  drawn  in  the  third  Figure  of  the  25.  Scheme:  That  is,  they  were 
fhaped  much  like  an  Eel,  fave  only  that  their  nofe  A,  (  which  was  a  lit¬ 
tle  more  opacous  then  the  reft  of  their  body  )  was  a  little  (harper,  and 
longer,  in  proportion  to  their  body,  and  the  wrigling  motion  of  their 
bodyfeem’d  to  be  onely  upwards  and  downwards,  whereas  that  of 
Eels  is  onely  fide  wayes :  They  feem’d  to  have  a  more  opacous  part 


about 
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about  B,  which  might,  perhaps, be  their  Gills  $  it  Teeming  always  the  fame 
proportionate  diftant  from  their  nofe,  from  which,  to  the  tip  of  their 
tail,  C,  their  body  Teem’d  to  taper. 

Taking  Teveral  of  theTe  out  of  their  Pond  of  Vinegar,  by  the  net  of  a 
lmall  piece  of  filtring  Paper,  and  laying  them  on  a  black  Tmooth  Glafe 
plate,  I  found  that  they  could  wriggle  and  winde  their  body,  as  much 
almoft  as  a  Snake,  which  made  me  doubt,  whether  they  were  a  kind  of 
Eal  or  Leech. 

I  (hall  add  no  other  obTervations  made  on  this  minute  Animal,  being 
prevented  herein  by  many  excellent  ottes  already  publifh’d  by  the  inge¬ 
nious,  Doftor  rower ,  among  his  Microfcopical  ObTervations,  lave  onely 
that  a  quantity  of  Vinegar  repleat  with  them  being  included  in  aTmall 
Viol,  and  Hop’d  very  clofe  from  the  ambient  air,  all  the  included  Worms 
in  a  very  (hort  time  died,  as  if  they  had  been  Hided. 

And  that  their  motion  (cents  (contrary  to  what  we  may  oblerve  in  the 
motion  of  all  other  Infe&s)  exceeding  How.  But  the  reafon  of  it  Teems 
plain,  for  being  to  move  to  and  fro  after  that  manner  which  they  do,  by 
waving  onely,  or  wrigling  their  body}  the  tenacity,  or  glutinoufnefoj 
and  the  denfity  or  refinance  of  the  fluid  medium  becomes  To  exceeding 
Tenfible  to  their  extremely  minute  bodies, that  it  is  to  me  indeed  a  greater 
wonder  that  they  move  them  lb  faH  as  they  do,then  that  they  move  them 
no  faHer.  For  what  a  vaHly  greater  proportion  have  they  of  their  liiper- 
ficies  to  their  bulk,  then  Eels  or  other  larger  Filhes,  and  next,  the  tena¬ 
city  and  denfity  of  the  liquor  being  much  the  Tame  to  be  moved, both  by 
the  one  and  the  other,  the  refinance  or  impediment  thence  arifing  to 
the  motions  made  through  it,  muH  be  almoH  infinitely  greater  to  the 
Tmall  one  then  to  the  great.  This  we  find  experimentally  verify ’d  in  the 
Air,  which  though  a  medium  a  thouTand  times  more  rarity ’d  then  the  wa~ 
ter,the  refinance  of  it  to  motions  made  through  it, is  yetlo  lenfible  to  ve¬ 
ry  minute  bodies,that  a  Down-feather(the  leaH  of  whole  parts  feem  yet 
bigger  then  thele  Eels,  and  many  of  them  almoH  incomparably  bigger, 
Tuch  as  the  quill  and  Halk)  is  fufpended  by  it,  and  carried  to  and  fro  as  if 
it  had  no  weight.  .  ? 


Obferv.  L  V 1 1 1.  Of  a  new  Property  in  the  Air,  and  fever  al  other 
tranjparent  Mediums  nam'd  Inflexion,  whereby  very  many  con - 
fiderable  Phenomena  are  attempted  to  be  folvdy  and  divers  other 
ufes  are  hinted. 


7d  c 
7  Ini; 


Since  the  Invention  (and  perfecting  in  lome  mealure)  otTelefcope^it  has 
beenobferv’d  by  leveral,  that  the  Sun  and  Moon  neer  the  Horizon, 
are  disfigur’d  (  lofing  that  exa&lydmooth  terminating  circular  limb, 
which  they  are  obferv  d  to  have  when  lituated  neerer  the  Zenith)  and 
are  bounded  with  an  edge  every  way  (efpecially  upon  the  right  and  left 
v.  G  g.  ’  Hides) 
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Tides)  ragged  and  indented  like  a  Saw  :  which  inequality  of  their  limbs,  I 
have  further  obferv  d,  not  to  remain  always  the  fame,  but  to  be  conti¬ 
nually  chang’d  by  a  kind  of  fluctuating  motion,  not  unlike  that  of  the 
waves  of  the  Sea  5  fo  as  that  part  of  the  limb,  which  was  but  even  now 
nick’d  or  indented  in,  is  now  protuberant,  and  will  prefently  be  finking 
again  5  neither  is  this  alfbut  the  whole  body  of  the  Luminaries,  do  in  the 
Telefcope ,  feem  to  bedeprefs’d  and  flatted,  the  upper, and  more  cfpecially 
the  under  fide  appearing  neerer  to  the  middle  then  really  they  are,and  the 
right  and  left  appearing  more  remote:whence  the  whole  Area  feems  to  be 
terminated  by  a  kind  of  Oval.Tt  is  further  obferv  d, that  the  body, for  the 
moft  part,  appears  red,  or  of  fome  colour  approaching  neer  unto  it,  as 
fome  kind  of  yellow  ^  and  this  I  have  always  mark  d,  that  the  more  the 
limb  is  flatted  or  ovalled,the  more  red  docs  the  body  appear,  though  not 
always  the  contrary.  It  is  further  obfervable,  that  both  fix  d  Stars  and. 
Planets,  the  neerer  they  appear  to  the  Horizon,  the  more  red  and  dull 
they  look,  and  the  more  they  are  obferv’d  to  twinkle  }  in  fo  much,  that 
I  have  feen  the  Dog-ftarr^to  vibrate  fo  ftrong  and  bright  a  radiation  of 
light,  as  almoft  to  dazle  my  eyes,  and  prefently,  almoft  to  difappear. 
Itisalfo  obfervable,  that  thofe  bright  fcintillations  neer  the  Horizon,  are 
not  by  much  fo  quick  and  Hidden  in  their  conlecutions  of  one  another,  as 
the  nimbler  twinklings  of  Stars  neerer  the  Zenith.  This  is  alfo  notable, 
that  the  Starrs  neer  the  Horizon,  are  twinkled  with  foveial  colours  3  fo  as 
fometimes  to  appear  red,fometimes  more  yellow, and  iometimes  blue, and 
this  when  the  Starr  is  a  pretty  way  elevated  above  the  Horizon.  I  have 
further,  very  often  feen  lome  of  the  frno.ll  Starrs  of  the  fifth  or  fixth  ma¬ 
gnitude,  at  certain  times  to  difappear  for  a  fmall  moment  of  time,  and 
again  appear  more  confpicuous,  and  with  a  greater  luftei.  Ihavefoveral 
times, with  my  naked  eye,  feen  many  fmaller  Starrs,  fuch  as  may  be  call  d 
of  the  foventh  or  eighth  magnitude  to  appear  for  a  fhort  (pace,  and  then 
vanifh,  which,  by  directing  a  fmall  Telefcope  towards  that  part  they  ap¬ 
pear’d  and  dilappeard  in  j  I  could  prefently  find  to  be  indeed  fmall  Starrs 
fofituate.asl  had  feen  them  with  my  naked  eye,  and  to  appear  twinkling 
like  the  ordinary  vifible  Stars }  nay,  in  examining  fome  very  notable  parts 
of  the  Heaven,with  a  three  foot  Tube  ,  me  thought  I  now  and  then,  ,in 
foveral  parts  of  the  conffellation,  could  perceive  little  twinklings  of 
Starrs,  making  a  very  fhort  kind  of  apparition, and  prefently  vanifhing, 
but  noting  diligently  the  places  where  they  thus  feem’d  to  playvat)boe- 
peep,  I  made  ufe  of  a  very  good  twelve  foot  Tube,  and  with  that  it  was 
not  uneafie  to  fee thole,,  and  foveral  other  degrees  of  fmallet  Starrs,  and 
fome  fmaller  yet,  that  feem  d  again  to  appear  and  difappear,  and- thefo 
alfo  by  giving  the  fame  Objeft-glafs  a  much  bigger  aperture,  -Leould 
plainly  and  conftantly  fee  appear  in  their  former  places,  fo  that  I  have 
obferv’d  fome  twelve  foveral  magnitudes  of  Starrs  lefs  then  thole  of  the 

fix  magnitudes  commonly  recounted  in  the  Globes. 

It  has  been  obferv  d  and  confirm  d  by  the  accurately  Obfervati- 
onsof  thebeftof  our  modern  Aftronomers,  that  all  the  Luminous  bodies 
appear  above  the  Horizon,  when  they  really  are  below  it.  So  (that  ^the 
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Sun  and  Moon  have  both  been  been  above  the  Horizon,  whil'd:  the  Moon 
has  been  in  an  Eclipfe.  I  lhall  not  hereinftance  in  the  great  refractions. 


that  the  tops  of  high  mountains,  feen  at  a  diftance,  have  been  found  to 
have  5  all  which  feem  to  argue  the  Horizontal  refraction,  much  greater 
then  it  is  hitherto  generally  believ'd. 

I  have  further  taken  notice,  that  not  onely  the  Sun,  Moon  and  Starrs, 
and  high  tops  of  mountains  have  fuffer’d  thele  kinds  of  refraction,  but 
Trees,  and  feveral  bright  ObjeCts  on  the  ground ;  I  have  often  taken  no¬ 
tice  of  the  twinkling  of  the  reflections  of  the  Sun  from  a  Glais-window 


at  a  good  diftance,  and  ofa  Candle  in  the  night,  but  that  is  not  focon- 


Ipicuous.and  in'obferving  the  fetting  Sun, I  have  often  taken  notice  of  the 
tremulation  of  the  Trees  and  Bullies,  as  well  as  of  the  edges  of  the  Sun. 
Divers  of  thefe  rhecnomena  have  been  taken  notice  of  by  feveral,  who 
have  given  feveral  reafons  of  them,  but  I  have  not  yet  met  with  any  alto¬ 
gether  fatisfa&ory,  though  fome  of  their  conjedures  have  been  partly 
true,but  parly  alfo  falfe.Setting  my  lelf  therfore  upon  the  inquiry  of  thele 
Threnomcna,  I  firft  endeavour’d  to  be  very  diligent  in  taking  notice  of 
the  feveral  particulars  and  circumftances  obfervable  in  them  3  and  next, 
in  making  divers  particular  Experiments,  that  might  cleer  fbme  doubts, 
and  ferve  to  determine,  confirm,  and  illuftrate  the  true  and  adequate 
caufe  of  each  3  and  upon  the  whole.  I  find  much  reafon  to  think,  that 
the  true  caufe  of  all  thele  Phenomena  is  from  the  inflection,  or  multi - 
plicate  reflation  of  thole-  Rays  of  light  within  the  body  of  the  Atmojphere , 
and  that  it  does  not  proceed  from  a  rejr  aCtion  caus’d  by  any  terminating 
Juperflcies  of  the  Air  above,  nor  from  any  luch  exadly  defin’d  fuperflcies 
within  the  body  of  the  Atmojphere . 

This  Conclufion  is  grounded  upon  thefe  two  Propofitions : 

Firft,  that  a  medium,  whole  parts  are  unequally  denfe ,  and  mov’d  by 
various  motions  and  tranfpolitions  as  to  one  another,  will  produce  all 
thefe  vilible  effeCfs  upon  the  Rays  of  light,  without  any  other  coefficient 
caufe. 

Secondly,  that  there  is  in  the  Air  or  Atmojphere ,  luch  a  variety  in  the 
conftituent  parts  of  it,  both  as  to  their  denflty  and  rarity ,  and  as  to  their 
divers  mutations  and  pofitions  one  to  another. 

By  Denflty  and  Rarity ,  I  underftand  a  property  of  a  tranfparent  body, 
that  does  either  more  or  left  refraCt  a  Ray  of  light  (coming  obliquely 
upon  its  liiperficies  out  of  a  third  medium )  toward  its  perpendicular :  As 
I  call  Glaft  a  more  denfe  body  then  W ater,  and  Water  a  more  rare  body 
then  Glafs.  becaufe  of  the  refractions  (more  or  left  deflecting  towards  the 
perpendicular)  that  are  made  iiftthem,  of  a  Ray  of  light  out  of  the  Air 
that  has  the  lame  inclination  upon  either  of  their  fuperficies. 

So  as  to  thebulineft  of  RefraCtion,  fpirit  of  Wine  is  a  more  denfe  body 
then  Water, it  having  been  found  by  an  accurate  Inftrument  that  meafures 
the  angles  of  RefraCtions  to  Minutes  that  for  the  fame  refraCted  angle  of 
30.*  00'  in  both  thofe  Mediums ,  the  angle  of  incidence  in  Water  was 
but  410.  g'5.  but  the  angle  of  the  incidence  in  the  trial  with  fpirit  of 
Wine  was  420  .*  45'.  But  as  to  gravity,  Water  is  a  more  denfe  body  then 
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fpirit  of  Wine,  for  the  proportion  of  the  fame  Water,  to  the  fame  very 

well'  reCtify  d  fpirit  of  Wine  was,  as  21.  to  19.  c 

So  as  to  Refra&ion,Wateris  more  Denfe  then  Ice  5  fori  have  found 
by  a  moft  certain  Experiment,  which  I  exhibited  before  divers  lllluttrious 
Perfonsofthe  Royal  Society,  that  the  Refraction-  of  Water  was  greater: 
then  that  of  Ice,  though  fome  confiderable  Authors  have  affirm  d  the  con¬ 
trary,  and  though  the  Ice  be  a  very  hard,  and  the  Water  a  very  fluid 

That  the  former  of  the  two  preceding  Propofitions  is  ti  ue,may  be  ma- 
nifefted  by  feveral  Experiments: As  firfoifyou  take  any  two  liquors  differ¬ 
ing  from  one  another  in  denfity,but  yet : fuch  as  will  readily  mix:as  SaltWa- 
ict  or  Brine  &  Freffoalmott  any  kind  of  Salt  diffolv  d  m  Water, and  filtra¬ 
ted  fo  that  it  be  cleer, fpirit  of  Wine  and  Water  3  nay,  fpirit  of  W  ine,and 
fpirit  of  Wine,  one  more  highly  reffify  d  then  the  other,  and  very  many 
other  liquors  j>  if(Ifay)you  take  any  two  of  thefe  liquors  and  mixing 
them  in  a  Glafs  Viol,  againft  one  fide  of  which  you  have  fix  d  or  glued  a 
final!  round  piece  of  Paper,  and  (baking  them  well  together  (fo  that  the 
parts  of  them  may  be  fomewhat  difiurb  d  and  move  up  and  down ;you 
endeavour  to  fee  that  round  piece  of  Paper  through  the  body  of  the  li¬ 
quors  ;  you  fhall  plainly  perceive  the  Figure  to  wave,  and  to  be  indented 
ffiuch  after  the  fame  manner  as  the  limb  of  the  Sun  through  a  Telefiope 
feemsto  be,fave  onely  that  the  mutations  here, are  much  quicker.  And  it, 
in  fteed  of  this  bigger  Circle,  you  take  a  very  fmall  fpot  and  fatten  and 
view  it  as  the  former,  you  will  find  it  to  appear  much  like  the  twinkling 
of  the  Starrs,  though  much  quicker :  which  two  Tntnomena  (for  i  fhall 
take  notice  of  no  more  at  prelent,  though  I  could  inftance  in  multitudes 
of  others)  mutt  neceffarily  be  caus  d  by  an  inflexion  of  the  Rays  within 
the  terminating  fuperficies  of  the  compounded  medium,  fince  the  furfaces 
of  the  tranfparent  body  through  which  the  Rays  pafs  to  the  ej  e,  are  not 

at  all  altered  or  chang’d.  .  r  , 

This  inflection  (if  I  may  fo  call  it)  I  imagine  to  be  nothing  elfe,  but  a 
multipltcatc  refraction,  caufed  by  the  unequal  denfity  of  the  conttituent 
parts  of  the  medium  ,  whereby  the  motion,  aft  ion  or  progrefs  of  the  Ray 
of  light  is  hindred  from  proceeding  in  a  ttreight  line,  and  mfteCted  or  de - 
flettcdby  a  curve.  Now,  that  it  is  a  curve  line  is  mamfeft  by  this  Expe¬ 
riment  :  I  took  a  Box, fuch  as  A  D  G  E,  in  the  firft  Figure  of  the p. Scheme, 
whofe  fides  ABCD,  and  EFGH,  were  made  of  two  fmooth  flat 
plates  of  Glafs,  then  filling  it  half  full  with  a  very  ftrong  folutionof 
Salt  I  filled  the  other  half  with  very  fair  frefti  water,  then  expoling 
the  opacous  fide,D  H  G  C,  to  the  Sun,  I  obferv’d  both  the  refaction  and 
inflection  of  the  Sun  beams, l  D  Sc  K  H,  and  marking  as  exactly  as  Lcould, 
the  points,  P,  N,  O,  M,  by  which  the  Ray,  K  H,  patted  through  the  com¬ 
pounded  medium ,  I  found  them  to  be  in  a  curve  line  5  for  the  parts  ot  the 
medium  being  continually  more  denfe  the  neerer  they  were  to  the  bot¬ 
tom,  the  Ray  p  f  was  continually  more  and  more  deflected  downwards 

from  the  ttreight  line.  ....  .  r 

This  Inflection  may  be  mechanically  explained,  cither  byMonfieur 

J  Des 
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Des  Cartes  principles^by  conceiving  the  Globuls  of  the  third  Element  to. 
find  kfe  and  lefs  refinance  againff  that  fide  of  them  which  is  downwards, 
or  by  a  way,  which  I  have  further  explicated  in  the  Inqujfition  about  Co-* 
Jours,  to  be  from  an  obliquatiom  of  the  pulfe  of  light,  whence  the  ruder 
part  is  continually  promoted.,  and  confequently  refracted  towards  the 
perpendicular,  which  cuts  the  Orbs  at  right  angles.  What  the  parties 
&r  Figure  of  the  Curve  line ,  cieferib’d  by  this  way  of  light,  is,  I  dial!  not 
now  ffand  to  examine,  efpecially  fince  there  may  be  fo  many  forts  of  it  as 
there  may  be  varieties  of  the  Pofitions  of  the  imtevmdiat  degrees  o£den- 
fity  and  rarity  between  the  bottom  and  the  top  of  the  inflecting  Medium* 

I  could  produce  many  more  Examplesr  and  Experiments,  to  illuffratc 
and  prove  this  firft  Propofition,  vfcs*  that  there  is  fuch  a  conftitution  of 
feme  bodies  as  will  caufe  mfledion.  As  not  to  mention  thole  I  have  ob- 
ferv’d  in  Horn,  lortoafe-jbcll,  tranjparent  Gums,  and  refinous  Subfiances 
The  veins  o£  Glafs,  nay,  of  melted  C'ryfial,  found,  and  much  complained 
of  by  Glals-grinders,  and  others,  might  fufficiently  demonftrate  the 
truth  of  it  to  any  diligent  Obfervator. 

But  that,  I  prefume,  f  have  by  this  Example  given  proof  fufficient 
(  viz*  ocular  demonfir ation')  to  evince,  that  there  is  fuch  a  modulation, 
or  bending  of  the  rayes  of  light,  as  I  have  call’d  infleBion,  differing 
both  from  refieBion ,  and  refraBion  (  fince  they  are  both  made  in  the  fu- 
perficies,  this  only  in  the  middle  and  likewife,  that  this  is  able  or  fuf¬ 
ficient  to  produce  the  effeds  I  have  aferibed  to  it. 

It  remains  therefore  to  fhew  ,  that  there  is  fuch  a  property  in  the  Air, 
and  that  it  is  fufficient  to  produce  all  the  above  mentioned  Fhcenomena , 
and  therefore  may  be  the  principal,  if  not  the  only  caufe  of  them. 

Firft,  That  there  is  fuch  a  property,  may  be  proved  from  this,  that  the 
parts  of  the  Air  are  feme  of  them  more  condens’d,  others  more  rarified, 
either  by  the  differing  heat,  or  differing  preffure  itfuftains,  or  by  the 
fomewhat  heterogeneous  vapours  interfpers’d  through  it.  For  as  the  Air 
is  more  or  lefs  rarified,  fo  does  it  more  or  lefs  refrad  a  ray  of  light  (  that 
comes  out  of  a  denfer  medium)  from  the  perpendicular.  This  you  may 
find  true,  if  you  make  tryal  of  this  Experiment. 

Take  a  fmall  Glafs-bubble,  made  in  the  form  of  that  in  the  fecond 
Figure  of  the  37.  Scheme ,  and  by  heating  the  Glafs  very  hot,  and  there¬ 
by  very  much  ratifying  the  included  Air,  or,  which  is  better5  by  rarify- 
ing  a  fmall  quantity  of  water,  included  in  it,  into  vapours,  which  will 
expel  the  moft  part,  if  not  all  the  Air ,  and  then  fealing  up  the  fmall 
neck  of  it,  and  letting  it  cool,  you  may  find,  if  you  place  it  in  a  conve¬ 
nient  Inftrument,  that  there  will  be  a  manifeft  difference,  as  to  the  refra- 
dion. 

As  if  in  this  fecond  Figure  you  fuppofe  A  to  reprefent  a  fmall  fight  or 
hole,  through  which  the  eye  looks  upon  an  objed,  as  C,  through  the 
Glafs-bubble  B,  and  the  fecond  fight  Lj  all  which  remain  exadly  fixt 
in  their  feveral  places,  the  objed  C  being  fo  cized  and  placed,  that  it 
may  juft  Teem  to  touch  the  upper  and  under  edge  of  the  hole  L  :  and 
fo  all  of  it  be  i'een  through  the  fmall  Glafs-ball  of  rarified  Air  5  then  by 

breaking 
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breaking  off  the  fmall  feal’d  neck  of  the  Bubble  (  without  at  all  ftirring 
the  lights,  object,  or  glafsj  and  admitting  the  external  Air,  you  will 
find  your  felf  unable  to  fee  the  utmoft  ends  of  the  object  3  but  the  termi¬ 
nating  rayes  A  E  and  A  D  (which  were  before  refradted  to  G  and  F 
by  the  ratified  Air  )  will  proceed  almoft  diredtly  to  I  and  H  3  which  al¬ 
teration  of  the  rayes  (  feeing  there  is  no  other  alteration  made  in  the 
Organ  by  which  the  Experiment  is  tryed,  fave  only  the  admiffion,  or  ex- 
clufion  of  the  condens’d  Air  )  mull:  neceffarily  be  caufed  by  the  variation 
of  the  medium  contain’d  in  the  Glafs  B  3  the  greateft  difficulty  in  the  ma¬ 
king  of  which  Experiment,  is  from  the  uneven  furfaces  of  the  bubble, 
which  will  reprefent  an  uneven  image  of  the  objeft. 

Now,that  there  is  fuch  a  difference  of  the  upper  and  under  parts  of  the 
Air  . is  clear  enough  evinc’d  from  the  late  improvement  of  the  Torricellian 
Experiment,  which  has  been  tryed  at  the  tops  and  feet  of  Mountains  3 
and  may  be  further  illuftrated  ,  and  inquired  into,  by  a  means ,  which 
fome  whiles  fince  I  thought  of,  and  us'd,  for  the  finding  by  what  degrees 
the  Air  pafles  from  fuch  a  degree  of  Denfity  to  fuch  a  degree  of  Rarity. 
And  another,  for  the  finding  what  preflure  wasrequifite  to  make  it  pals 
from  fuch  a  degree  of  Rarefa&ion  to  a  determinate  Denfity :  Which 
Experiments,  becaufe  they  may  be  ufeful  to  illuftrate  the  prefent  Inqui¬ 
ry,  I  fhall  briefly  defcribe. 

I  took  then  a  fmall  Glafs-pipe  A  B,  about  the  bignels  of  a  Swans  quill, 
and  about  four  foot  long-  which  was  very  equally  drawn,  fothat,  as  far 
as  I  could  perceive  ,  no  one  part  was  bigger  then  another :  This  Tube 
C  being  open  at  both  ends)  I  fitted  into  another  fmall  Tube  DE,  that 
had  a  fmall  bore  juft  big  enough  to  contain  the  fmall  Pipe,  and  this  was 
feal’d  up  at  one,  and  open  at  the  other,  end  3  about  which  open  end  I 
faftned  a  fmall  wooden  box  C  witffeement,  fo  th^t  filling  the  bigger 
Tube,  and  part  of  the  box,  with  Quickfilver,  I  copld  thruft  the  fmaller 
Tube  into  it,  till  it  were  all  covered  with  the  Quickfilver  .•  Having  thus 
done,  I  faftned  my  bigger  Tube  againft  the  fide  of  a  wall ,  that  it  might 
ftand  the  fteadier  ,  and  plunging  the  fmall  Tube  cleer  under  the  Mercu¬ 
ry  in  the  box,  I  ftopt  the  upper  end  of  it  very  faft  with  cement,  then 
'  lifting  up  the  fmall  Tube,  I  drew  it  up  by  a  fmall  pully,  and  a  firing  that 
I  had  faftned  to  the  top  of  the  Room,  and  found  the  height  of  the  Mer¬ 
curial  Cylinder  to  be  about  twenty  nine  inches. 

Then  letting  down  the  Tube  again,  I  opened  the  top,  and  then  thruft 
down  the  fmall  Tube,  till  I  perceived  the  Quickfilver  to  rile  within  it  to 
a  mark  that  I  had  plac’d  juft  an  inch  from  the  top3and  immediately  clap¬ 
ping  on  a  fmall  peice  of  cement  that  I  had  kept  warm,  I  with  a  hot  Iron 
feal’d  up  the  top  very  faft,  then  letting  it  cool  ( that  both  the  cement 
might  grow  hard  ,  and  more  efpecially ,  that  the  Air  might  come  to  its 
temper,  natural  for  the  Day  I  try’d  the  Experiment  in  )  I  obferv’d  dili¬ 
gently,  and  found  the  included  Air  to  be  exactly  an  Inch. 

Here  you  are  to  take  notice,  that  after  the  Air  is  feal’d  up,  the  top  of 
the  Tube  is  not  to  be  elevated  above  the  fuperficies  of  the  Quickfilver 

in 


V 


Micrograph  ti. 

in  the  box,  till  the  furface  of  that  within  the  Tube  be  equal  to  it,  for 
the  Quickfilver  (  as  I  have  clfewhere  prov’d  )  being  more  heterogener 
ous  to  the  Glafs  then  the  Air,  will  not  naturally  rile  upfo  high  within 
the  fmall  Pipe, as  the  fuperftcies  of  the  Mercury  in  the  box  s  and  therefore 
you  are,  to  obferve ,  how  much  below  the  outward  fuperftcies ^of  the 
Mercury  in  the  box,  that  of  the  fame  in  the  Tube  does  ftand,  \yKen  the 
top  being  open,  free  ingrefs  is  admitted  to  the  outward  Air.  '  ;  ^  ■ j  aJI 
Having  thus  done,  I  permitted  the  Cylinder ,  or  fmall  Pijie,;p?:rifq  out 
of  the  box,  till  I  found  the  furface  o f  tlm  Quickfilver  in  the  Pipe  tp^e 
two  inches  above  that  in  the  box,  and  found  the  Air  to  have  expanded 
it  felf  but  one  fixteenth  part  of  an  inch*  then  drawing  up  thttJ  final} 
pipe ,  till  I  found  the  height  of  the  Quickfilver  within  to  be  fqii^^hys 
above  that  without,  lobierved  the  Air  to  be  expanded  onlyj  of  an  inch 
more  then  it  was  at  firft  ,  and  to  take  up  the  room  of  17  inch:  then  I 
railed  the  Tube  till  the  Cylinder  was  fix  inches  high,  and  found  the  Air 
to  takeup  if  inches  of  room  in  the  Pipe's  then  to 8,  i^Q[2.  &c< 
the  expanfion  of  the  Air  that  .1  found  to  each  of  which  Cylinders  are 
fet  down  in  the  following  Tables  where  t]ae  firft  row  figfnfies  the 
height  of  the  Mercurial  Cylinder  5  the  next, °the  expanfion  of  'the  Air  s 
the  third,  the  prefliire  of  the  Atn/ofphere,^  or  the  higheft  Cylinder  oi 
Mercury ,  which  was  then  peer  thirty  inches  :  The  Lift  fignifies  tjie  force 
of  the  Air  fo  expanded  ,  which  is  found  by  fubftratting  the  ftfft  row  of 
numbers  out  of  the  third  s  for  having  found,  that  the  outward  Air  would 
.then  keep  up  the  Quickfilver  to  thirty  inchys ,  look  whatever  of  that 
height  is  wanting  muft  Re  attributed  to  the  Plater  of  the  Air  depreffing. 
And  therefore  having  the  Expanfion  in  the  l&ond  row, and  the’  height  ot 
the  fubjacent  Cylinder  of  Mercury  in  the  fitftpand  the  greateft?height  of 
the  Cylinder  of  Mercury 0  which  of  it  felf  counterballances  the  whole 
prefliire  of  the  Atmofpher'e  s  by  fubftra&ingftie  numbers  of  the  firft  row 
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The  height  of  the 
Cylinder  of  Mtr~ 
cury+ that,  together 
with  the  Elater  of 
the  included  Air, 
ballanced  the 
prefliire  of  the 
Atmolpherc. 

The  Expan- \ 
lion  of  the 
Air. 

The  height  of 
the  Mercury 
that  counter¬ 
balanc'd  the 
Atmofphere 
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I  had  feveral  other  Tables  of  my  Obfervations  ,  and  Calculations 
which  I  then  made  5  but  it  being  above  a  twelve  month  fince  I  made 
them  }  and  by  that  means  having  forgot  many  circumfhnces  and  par¬ 
ticulars  ,  I  was  refolved  to  make  them  over  once  again,  which  I  did 
Attguft  the  fecond  1661.  with  the  very  lame  Tube  which  I  ufed  the  year 
before ,  when  I  firft  made  the  Experiment  ("  for  it  being  a  very  good 
one,  I  had  carefully  preferv  d  it : )  And  after  having  tryed  it  over  and 
over  again  5  and  being  not  well  fatisfied  of  fome  particulars,  I,  at  Iaft, 
having  put  all  things  in  very  good  order,  and  being  as  attentive,  and 
obfervant,  as poffibly  1  could,  of  every  circumftance  requilite  to  beta¬ 
ken  notice  of,  did  regiiler  my  feveral  Obfervations  in  this  following 
Table.  In  the  making  of  which,  I  did  not  exatfly  follow  the  method 
that  I  had  ufed  at  firft  5  but,  having  lately  heard  of  Mr.  Tovonly  s  Hypo- 
thejis0  Ilhapd  my  courfeinfuch  fort,  as  would  be  molf  convenient  for 
the  examination  of  that  Hypothecs  5  the  event  of  which  you  have  in  the 
latter  part  of  the  laft  Table. 

The  Other  Experiment  was,  to  find  what  degrees  of  force  were  requi¬ 
site  to  comprefs,  or  condenfe,  the  Air  into  fuch  or  fuch  a  bulk. 

The  manner  of  proceeding  therein  was  this  :  I  took  a  Tube  about 
five  foot  long,  one  of  whofe  ends  was  fealed  up,  and  bended  in  the  form 
of  a  Syphon  ,  much  like  that  reprefented  in  the  fourth  Figure  of  the 
37.  Scheme ,  one  fide  whereof  A  D,  that  was  open  at  A,  was  about  fifty 
inches  long,  the  other  fide  B  C,  fhut  at  B,  was  not  much  above  feven  in¬ 
ches  long  5  then  placing  it  ex  forty  perpendicular  ,  I  pour’d  in  a  little 
Quickfilver,  and  found  that  the  Air  B  C  was  £5  inches,  or  very  near  to 
feven  3  then  pouring  in  Quickfilver  at  the  longer  Tube,  I  continued 
filling  of  it  till  the  Air  in  the  fhorter  part  of  it  was  contra&ed  into  half 
the  former  dimenfions,  and  found  the  height  exatcly  nine  and  twenty  in¬ 
ches}  and  by  making  feveral  other  tryals,  in  feveral  other  degrees  of 
condenfation  of  the  Air,  I  found  them  exactly  anfwer  the  former  Hypo¬ 
thecs.  . 

But  having  (by  reafon  it  was  a  good  while  fince  I  firft  made,)  forgot¬ 
ten  many  particulars, and  being  much  unfatisfied  in  others,  I  made  the  Ex¬ 
periment  over  again,  and,  from  the  feveral  tryals,  colleded  the  former 
part  of  the  following  Table  :  Where  in  the  row  next  the  left  hand  24. 
Signifies  the  dimenfions  of  the  Air,  fuflaining  only  the  preflure  of  the  At - 
mojphere ,  which  at  that  time  was  equal  to  a  Cylinder  of  Mercury  of  nine 
and  twenty  inches :  The  next  Figure  above  it  (20  )  was  the  dimenfi¬ 
ons  of  the  Air  induring  the  firff  compreffion,  made  by  a  Cylinder  of  Mer¬ 
cury  5  A  high,  to  which  the  preflure  of  the  Atmofphere  nine  arid  twenty 
inches  being  added  ,  the  elaftick  Strength  of  the^Air  fo  compreft  will  be 
found  34^,  &c. 
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A  Table  of  the  E  la  flick  power  of  the  Air , 

both  Experimentally  and  Hypothetically  calculated , 
according  to  its  various  Dimenjions . 
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From  which  Experiments,  I  think,  we  may  fafely  conclude,  that  the 
Elater  of  the  Air  is  reciprocal  to  its  extenfion,  or  at  leaft  very  neer.  So 
that  to  apply  it  to  our  prefent  purpofe  (  which  was  indeed  the  chief 
caufe  of  inventing  thefe  wayes  of  tryal  )  we  will  fuppofe  a  Cylinder  m- 
definitely  extended  upwards,  [I  fay  a  Cylinder ,  not  apiece  of  a  Cone, 
becaufe,  as  I  may  elfewhere  (hew  in  the  Explication  of  Gravity,  that  tri¬ 
plicate  proportion  of  the  fhels  of  a  Sphere,  to  their  refpettive  diameters, 
I  fuppofe  to  be  removed  in  this  cafe  by  the  decreafe  of  the  power  of  Gra¬ 
vity  J  and  the  preflurc  of  the  Air  at  the  bottom  of  this  Cylinder  to  be 
ftrong  enough  to  keep  up  a  Cylinder  of  Mercury  of  thirty  inches  :  Now 
becaufe  by  the  moft  accurate  tryals  of  the  molt  illuftrious  and  incoinpa- 
rable  Mr.  Boyle ,  publifhed  in  his  defervedly  famous  Pneumatick  Book, 
the  weight  of  Quickfilver,  to  that  of  the  Air  here  below,  is  found  neer 
about  as  fourteen  thoufand  to  one:  If  we  fuppofe  the  parts  of  the  Cy¬ 
linder  of  the  Atmofphere  to  be  every  where  of  an  equal  denfity,  we  (hall 
(  as  he  there  deduces )  find  it  extended  to  the  height  of' thirty  five 
thoufand  feet,  or  (even  miles :  But  becaufe  by  thefe  Experiments  we  have 
fomewhat  confirm’d  the  hypothefis  of  the  reciprocal  proportion  of  the 
Elaters  to  the  Extenfions  we  (hall  find,  that  by  fuppofing  this  Cy Under  of 
the  Atmofphere  divided  into  a  thoufand  parts,  each  of  which  being  equi- 
valent  to  thirty  five  feet,  or  (even  geometrical  paces, that  is, each  of  thefe 
divisions  containing  as  much  Air  as  is  fuppos’d  in  a  Cylinder  neer  the 
earth  of  equal  diameter, and  thirty  five  foot  high,  we  (hall  find  the  lower- 
moft  toprefs  againft  the  furface  of  the  Earth  with  the  whole  weight  of 
the  above  mentioned  thoufand  parts  5  the  preflure  of  the  bottom  of  the 

fecond  againft  the  top  of  the  firft  to  be  1000 - 1=999.  of  the  third 

againft  the  fecond  to  be  1000 — 222:998.  of  the  fourth  againft  the  third 
to  be  1000  —  3=1997.  of  the  uppermoft  againft  the  999.  or  that  next  be¬ 
low  it,  to  be  1  coo — 999—1.  fo  that  the  extenfion  of  the  lowermoft 
next  the  Earth,  will  be  to  the  extenfion  of  the  next  below  the  upper¬ 
moft,  as  1.  to  999.  for  as  the  preflure  fuftainedby  the  999.  is  to  the 
preflure  fuftain  d  by  the  firft ,  ft)  is  the  extenfion  of  the  firft  to  die  ex¬ 
tenfion  of  the  999.  fo  that,  from  this  hypothetical  calculation,  we  fhall 
find  the  Air  to  be  indefinitely  extended  :  For  if  we  fupppfe  the  whole 
thicknefsof  the  Air  to  be  divided,  as  I  juft  nowinftanced,  into  a  thou¬ 
fand  parts,  and  each  of  thofc  under  differing  Dimenfions,  or  Altitudes, 
to  contain  an  equall  quantity  of  Air,  we  (hall  find,  that  the  firft  Cylinder , 
whofeBafeis  fuppofed  to  lean  on  the  Earth,  will  be  found  to  be  exten¬ 
ded  35sf^  foot  5  the  fecond  equal  Divifion,  or  Cylinder ,  whofe  baps  is 
fuppofed  to  lean  on  the  top  of  the  firft,(hall  have  its  top  extended  higher 
bY  35^5  the  third  35‘lf  5  the  fourth  35  and  fo  onward,  each  e- 
qual  quantity  of  Air  having  its  dimenfions  meafured  by  35.  and  feme 
additional  number  expreft  alwayes  in  the  manner  of  a  fra&ion ,  whofe 
numerator  is  alway  the  number  of  the  place  multipli’d  by  35.  and 
whofe  denominator  is  alwayes  the  preflure  of  the  Atmojphere  fuftain’d  by 
that  part,  fo  that  by  this  means  we  may  eafily  calculate  the  height  of  999. 
divifions  ofthofe  1000.  divifions,  I  fuppos’d ,  whereas  the  uppermoft 
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sgsiz  surfer  &k4x« 

fnftaind  by  any  part  is  35  ,  r  cf  thepreflure,  and  expanfion^ 

that  is,  of ^tne  two  J  ^  jt  f0u0WS,  fince  that  Rettangle  or 

produft  of  the  means ,  J  5^  ^ultiphcation  Gf  infinite  diverfities  of 

Pr0tUetmthyatbtheheightPof  the  Air  is  alfo  indefinite ;  for  fince  (as  far  as 
numbers,  thatth<M?e  °  n  h  *:r  ceems  capable  of  an  indefinite  Ex- 

paSthe  preffure  may  be  decreafed  in  mfimtum,  and  confequently  its 

expanfion  upwards  indefinite  a^o^^re^ce  of  denfityj  and  no  Experi- 

,  known  to  prove  a  sdm,  or  ikipping  from  one  degree  ofrari- 

me  Y  ntler  much  differing  from  it,  that  is,  that  an  upper  part  of  the 

7-  (knn  d  fo  much  differ  from  that  immediately  fib],, cot  ton,  as  to 
Air  mould  1  .  re  nhierve  between  the  Air  and  \Va- 

makeidiniB„tftSng  more  likely,  that  there  is  a  continual  increafe  of 
ter,  &c.  ^tnoeing  ,  y  -  ^  hey  are  removed  from  the 

rarity  m^^fIthwm  hence  neceffarily  follow,  that  (as  in  the 

coTdnuSand 01  bM  &°m 3 *****’ “ ^ 

nted  the  reafon  of  all  the  above  recited  Thcenomena  con- 
cernbgfhe  appearance  of  the  Celeft.al  Bodies,  will  very  eafily  be  de- 

duS4  The  rednefsof  the  Sun,  Moon,  and  Stars,  will  be  found  to  be 
caufed’by  the  infleftion  of  the  rayswithinthe^e-  Tb*«£ 
not  really  in  or  near  t^.lu™nn°e'?  ^bfcrvlle’in  fevlral  places  differing 

mLongitudel^obc;1  atihe  fame  time  different, the fetting and rifing Sun 
of  all  parts  being  ^  the  colour  of  the  Air  interpos'd, 

gure  A  BCD,  and,  haying  fill  d  it  with  purede  t  W  t^  ,  lyit 

the  Sun  beams  then  takmg  a  picccof  very  a8againftthe 

againft  that  fide  of  the  Globe  that  is  oppofite  to  the  sun,  &  fidc 
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fide  B  C,  and  you  fliall  perceive  a  bright  red  Ring  to  appear,  caus’d  by 
the  refradion  of  the  Rays,  A  A  A 'A,  which  is  made  by  the  Globe;  in 
which  Experiment,  if  the  Glafs  and  Water  be  very  cleer,  fo  that  there  be 
no  Sands  nor  bubbles  in  the  Glafs,  nor  dirt  in  the  Water,  you  fliall  not 
perceive  any  appearance  of  any  other  colour..  To  apply  which  Experi¬ 
ment,  we  may  imagine  the  Atmfphere  to  be  a  great  tranfparent  Globe, 
which  being  of  a  fubftance  more  denle  then  the  other,  or  (which  comes 
to  the  fame)  that  has  its  parts  more  denfe  towards  the  middle,  the  Sun 
beams  that  are  tangents,  or  next  within  the  tangents  of  this  Globe, will 
be  refraded  or  infleded  from  their  dired  paflage  towards  the  center  of 
the  Globe,  whence,  according  to  the  laws  of  refradions  made  in  a  trian¬ 
gular  Trifm^  and  the  generation  of  colour  fet  down  in  the  defeription  of 
Mufeovi-glafs, there  muft  necelfarily  appear  a  red  colour  in  the  tranfitus 
or  paflage  of  thofe  tangent  Rays*  To  make  this  more  plain,  we  willfup- 
pofe  (in  the  fixth  Figure )  ABCD,  to  reprefent  the  Globe  of  the  At - 
mo  fiber  e.  EFGH  to  reprefent  the  opacous  Globe  of  the  Earth,  lying 
in  the  midft  of  it,  neer  to  which,  the  parts  of  the  Air,  fuftaining  a  very 
great  prefliire,  are  thereby  very  much  condens’d,  from  whence  thofe 
Rays  that  are  by  infledion  made  tangents  to  the  Globe  of  the  Earth,and 
thofe  without  them,  that  pafs  through  the  more  condens’d  part  of  the  At- 
mofphere ,  as  fuopole  between  A  and  E,  are  byreafon  of  the  inequality 
of  the  medium!,  mfidked  towards  the  center,  whereby  there  muft  necefr 
farilybe  generated  a  red  colour,  as  is  more  plainly  Ihewn  in  the  former 
cited  place ;  hence  whatfoever  opacous  bodies  (as  vapours, or  the  likej 
fhall  chance  to  be  elevated  into  thofe  parts, will  refled  a  red  towards  the 
eye  5  and  therefore  thole  evenings  and  mornings  appear  reddeft,that  have 
themoft  ftore  of  vapours  and  halituous  fubftances  exhaled  to  a  conve¬ 
nient  diftancc  from  the  Earth;  for  thereby  the  infledion  is  made  the 
greater, and  thereby  the  colour  alfo  the  more  intenfe;and  feveralof  thofe 
exhalations  being  opacous,  refled  feveral  of  thofe  Rays,  which,  through 
an  Homogeneous  tranfparent  medium,  would  pals  unfeen ;  and  therefore  we 
fee,  that  when  there  chances  to  be  any  clouds  fituated  in  thofe  Regions 
they  refled  a  ftrong  and  vivid  red.  Now,  though  one  great  caufe  of 
the  rednels  may  be  this  infledion, yet  I  cannot  wholly  exclude  the  colour 
of  the  vapours  themfelves,  which  may  have  fomething  of  rednefs  in  them, 
they  being  partly  nitrous,and  partly  fuliginous ;  both  which  fleams  tinge 
the  Rays  that  pafs  through  them,  as  is  made  evident  by  looking  at  bodies 
through  the  fumes  of  Aquafortis^  or  fpirit  of  Nitre  Qas  the  newly  menti¬ 
oned  Uluftrious  Perfon  has  demonftrated]  and  alfo  through  the  fmoak  of 

a  Fire  or  Chimney.  ...  .  , 

Having  therefore  made  it  probable  at  leaft,  that  the  morning  and 
evening  rednels  may  partly  proceed  from  this  infledion  or  refradion  of 
the  Rays, we  fliall  next  Ihew,  how  the  Oval  Figure  will  be  like  wife  eafily 

deduced.  .  .  . 

.  Suppofe  We  therefore,  EFGH  in  the  fixth  Figure  of  the  37,  Scheme, 

to  reprefent  the  Earth ;  A  B  C  D,  the  Atmojpere ;  E  I,  and  E  L,  two  Rays 
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Limb,  thcfe  Rays,  being  by  the  Atmojphere  infleCted,  appear  to  the  eye 
at  E,  as  if  they  had  come  from  the  points,  N  and  O  3  and  becaufe  the 
Ray  L  has  a  greater  inclination  upon  the  inequality  of  the  Atmojphere 
then  I,  therefore  mult  itfuffera  greater  inflection,  and  confequentlybe 
further  elevated  above  its  true  place,  then  the  Ray  I,  which  has  a  left 
inclination ,  will  be  elevated  above  its  true  place 3  whence  it  will 
follow,  that  the  lower  hde  appearing  neerer  the  upper  then  really  it  is, 
and  the  two  lateral  fides,  viz,,  the  right  and  left  fide,  fuftering  no  fenfiblc 
alteration  from  the  inflection,  at  leaft  what  it  does  fuffer,  does  rather 
increafe  the  vifible  Diameter  then  diminilh  it,  as  I  lhall  fhew  by  and  by, 
the  Figure  of  the  luminous  body  muft  neceflarily  appear  fomewhat 
Elliptical. 

This  will  be  more  plain,  if  in  the  feventh  Figure  of  th  37.  Scheme  we 
fiippofe  A  B  to  reprefent  the  fenfiblc  Horizon  3  C  D  E  F,  the  body  of  the 
Sun  really  below  it  3  G  H I K,  the  fame  appearing  above  it,  elevated 
by  the  inflection  of  the  Atmojphere :  For  if,  according  to  the  belt  obfer- 
vation,  we  make  the  vifible  Diameter  of  the  Sun  to  be  about  three  or 
four  and  thirty  minutes,andthe  Horizontal  refraCtion  according  toTicko 
be  thereabout, or  fomewhat  more,the  lower  limb  of  the  Sun  E,will  be  ele¬ 
vated  to  1 3  but  becaufe,by  his  account,  the  point  C  will  be  elevated  but 
29.  minutes,  as  having  not  fo  great  an  inclination  upon  the  inequality  of 
the  Air,  therefore  I G,  which  will  be  the  apparent  refraCted  perpendicu¬ 
lar  Diameter  of  the  Sun,will  be  Ids  then  C  G,which  is  butap.  minutes,and 
confequently  fix  or  feven  minutes  fhorter  then  the  unrefraCted  apparent 
Diameter*  The  parts,  D  and  F,  will  be  likewile  elevated  to  H  and  K, 
whofe  refraCtion,  by  reafon  of  its  inclination,  will  be  bigger  then  that  of 
the  point  C, though  Ids  then  that  of  E3therefore  will  the  femidiameter  I L, 
be  fhorter  then  L  G,  and  confequently  the  under  fide  of  the  appearing 
Sun  more  flat  then  the  upper. 

Now,  becaufe  the  Rays  from  the  right  and  left  fides  of  the  Sun,  &c. 
have  been  obferv’d  by  Ricciolo  and  Crimaldus ,  to  appear  more  diftant 
one  from  another  then  really  they  are,though(by  very  manyObfervations 
that  I  have  made  for  that  purpofe,with  a  very  good  ‘lelejcope. fitted  with  a 
divided  Ruler)  I  could  never  perceive  any  great  alteration,  yet  there  be¬ 
ing  really  fome,it  will  not  be  amifs,to  fhew  that  this  alfo  proceeds  from  the 
refraCtion  or  inflection  of  the  Atmojphere  3  and  this  will  be  manifeft,if  we 
confider  the  Atmojphere  as  a  tranfparent  Globe,  or  at  leaft  a  tranfparent 
fhell,  encompaffing  an  opacous  Globe, which,  being  more  denfe  then  the 
medium  encompaffing  it,  refraCts  or  infleCts  all  the  entring  parallel  Rays 
into  a  point  or  focus,fo  that  wherefbever  the  Obfervator  is  plac’d  within 
the  Atmofphere ,  between  the  focus  and  the  luminous  body,  the  lateral 
Rays  muff  neceflarily  be  more  converg’d  towards  his  eye  by  the  refra&i- 
on  or  inflection,  then  they  would  have  been  without  it  3  and  therefore 
the  Horizontal  Diameter  of  the  luminous  body  muft  neceflarily  be  aug¬ 
mented. 

This  might  be  more  plainly  manifeft  to  the  eye  by  the  fixth  Figure  3 
but  becaufe  it  would  be  fomwhat  tedious,  and  the  thing  being  obvious 
s  enough 
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enough  to  be  imagin’d  by  any  one  that  attentively  confiders  it,  I  (hall  ra~ 
theromit  it,  and  proceed  tolhew,  that  thetnafsof  Airneerthe  furfaceof 
theEarth,confifts,or  is  made  up, of  parcels,  which  do  very  much  differ  from 
one  another  in  point  of  denfity  and  rarity  5  and  consequently  the  Rays  of 
light  that  pals  through  them  will  be  varioufly  infleded,here  one  way.and 
there  another,according  as  they  pafs  lb  or  fo  through  thofe  differing  parts, 
andthofe  parts  being  always  in  motion,either  upwards  or  downwards,or 
to  the  right  or  left,  or  in  fome  way  compounded  of  thefe,  they  do  by  this 
their  motion  infled  the  Rays,  now  this  way,  and  prefently  that  way. 

This  irregular, unequal  and  unconftant  inflexion  of  the  Rays  of  lights 
is  the  reafon  why  the  limb  of  the  Sun ,  Moon ,  Jupiter ,  Saturn ,  Mars ,  and 
Venus ,  appear  to  wave  or  darfee,  and  why  the  body  of  the  Starrs  appear 
to  tremulate  or  twinkle,  their  bodies, by  this  means,  being  fometimes  ma~ 
gnify’d,and  fometimes  diminifhed  5  fometimes  elevated,  otherwhiles  de- 
prefs’d  }  now  thrown  to  the  right  hand,  and  then  to  the  left. 

And  that  there  is  fuch  a  property  or  unequal  diftribution  of  parts,  is 
manifeft  from  the  various  degrees  of  heat  and  cold  that  are  found  in  the 
Air  j  from  whence  will  follow  a  differing  denfity  and  rarity,  both  as  to 
quantity  and  refradion ,  and  likewife  from  the  vapours  that  are  inter¬ 
pos’d,  (which, by  the  way,  I  imagine,as  to  refraction  or  infledion,  to  do 
the  lame  thing,  as  if  they  were  rarify  d  Air  5  and  that  thofe  vapours  that 
afeend, are  both  lighter,  and  lels  denfo,  then  the  ambient  Air  which  boys 
them  up  5  and  that  thofe  which  defcend,  are  heavier  and  more  denfe) 
The  firft  of  thefe  may  be  found  true,  if  you  take  a  good  thick  piece  of 
Glafs,and  heating  it  pretty  hot  in  the  fire,  lay  it  upon  fuch  another  piece 
of  Glals,  or  hang  it  in  the  open  Air  by  a  piece  of  Wire,  then  looking 
Upon  fome  far  diftant  Objed  ( fuch  as  a  Steeple  or  Tree)  fo  as  the  Rays 
from  that  Objed  pafs  diredly  over  the  Glafs  before  they  enter  your  eye, 
you  (hall  find  fuch  a  tremulation  and  wavering  of  the  remote  Objed,  as 
will  very  much  offend  your  eye:  The  like  tremulous  motion  you  may 
obferve  to  be  caus’d  by  the  afeending  fteams  of  Water,  and  the  like* 
Now,  from  the  firft  of  thefe  it  is  manifeft,  that  from  the  rarifadion  of  the 
parts  of  the  Air, by  heat, there  is  caus’d  a  differing  refradion,and  from  the 
afeenfion  of  the  more  rarify’d  parts  of  the  Air,  which  are  thruft  up  by  the 
colder,  and  therefore  more  condens’d  and  heavie,  is  caus’d  an  undula¬ 
tion  or  wavering  of  the  Objed  3  fori  think,  that  there  are  very  few 
will  grant ,  that  Glafs ,  by  as  gentle  a  heat  as  may  be  endur’d  by  ones 
hand,  fhould  fend  forth  any  of  its  parts  in  fteams  or  vapours,  which  does 
not  feem  to  be  much  wafted  by  that  violent  fire  of  the  green  Glafs-houfe  $ 
but,  if  yet  it  be  doubted,  let  Experiment  be  further  made  with  that  bo¬ 
dy  that  is  accounted,  by  Chymifts  and  others,,  the  moft  ponderous  and 
fix’d  in  the  world  5  for  by  heating  of  a  piece  of  Gold,  and  proceeding  in 
the  lame  manlier,  you  may  find  the  fame  effeds. 

This  trembling  and  lhaking  of  the  Rays,  is  more  fen  fibly  caus’d  by  ail 
adual  flame,  or  quick  fire,  or  any  thing  elfe  heated  glowing  hot  5  as  by 
a  Candle,  live  Coal,  red-hot  Iron,  or  a  piece  of  Silver,  and  the  like:  the 
lame  alfo  appears  very  conlpicuous ,  if  you  look  at  an  Objed  betwixt 
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which  and  your  eye,  the  rifing  fmoak  of  fome  Chimney  is  interpos’d  } 
which  brings  into  my  mind  what  I  had  once  the  opportunity  toobferve, 
which  was,  the  Sun  rifing  to  my  eye  juft  over  a  Chimney  that  fent  forth 
a  copious  fteam  of  fmoak  5  and  taking  a  fhort  Telefcope ,  which  I  had  then 
by  me,  I  obferv’d  the  body  of  the  Sun,  though  it  was  but  juft  peep  d 
above  the  Horizon,  to  have  its  underfide,  not  onely  flatted,  and  prels’d 
inward,  as  it  ufually  is  when  neer  the  Earth  }  but  to  appear  more  pro¬ 
tuberant  downwards  then  if  it  had  fuffered  no  refraction  at  all  5  and 
befides  all  this,  the  whole  body  of  the  Sun  appear’d  to  tremble  or  dance, 
and  the  edges  or  limb  to  be  very  ragged  or  indented,  undulating  or  wa¬ 
ving,  muth  in  the  manner  of  a  flag  in  the  Wind. 

This  I  have  likewile  often  obferv’d  in  a  hot  Sunfhiny  Summer  s  day, 
that  looking  on  an  ObjeCt  over  a  hot  ftone,or  dry  hot  earth,I  have  found 
the  ObjeCt  to  be  undulated  or  fhaken,  much  after  the  fame  manner.  And 
if  you  look  upon  any  remote  ObjeCt  through  a  Telefcope  (in  a  hot  Sum¬ 
mers  day  efpeciallyj)  you  fhall  find  it  likewife  to  appear  tremulous.  And 
further,  if  there  chance  to  blow  any  wind,  or  that  the  air  between  you 
and  the  ObjeCt  be  in  a  motion  or  current,  whereby  the  parts  of  it,  both 
rarify’d  and  condens’d,  are  ftviftly  remov’d  towards  the  right  or  left,  if 
then  you  obferve  the  Horizontal  ridge  of  a  Hill  far  diftant, through  a  very 
.  good  Telefcope ,  you  fhall  find  it  to  wave  much  like  the  Sea,  and  thole 
waves  will  appear  to  pals  the  fame  .way  with  the  wind. 

From  which,and  many  other  Experiments,  tis  cleer  that  the  lower  Re¬ 
gion  of  the  Air,efpecially  that  part  of  it  which  lieth  neereft  to  the  Earth, 
has,  for  the  moft  part,its  conftituent  parcels  varioully  agitated,  either  by  , 
heat  or  winds,  by  the  firft  of  which,  fome  of  them  are  made  more  rare, 
and  lb  fuffer  a  lefs  refraCtion  5  others  are  interwoven,  either  with  amend¬ 
ing  or  defcending  vapours  5  the  former  of  which  being  more  light,  and 
fo  more  rarify’d, have  likewife  a  lefs  refraCtion  j  the  lafter  being  more  hea- 
vie,  and  confequently  more  denle,have  a  greater. 

Now,  becaule  that  heat  and  cold  are  equally  diffus’d  every  way  $  and 
that  the  further  it  is  fpread,  the  weaker  it  grows  5  hence  it  will  follow, 
that  the  mofr  part  of  the  under  Region  of  the  Air  will  be  made  up  of  fe- 
veral  kinds  of  lentes ,  fome  whereof  will  have  the  properties  of  Convex , 
others  of  Concave  glafjes  $  which,  that  I  may  the  more  intelligibly  make 
out,  we  will  luppofe  in  the  eighth  Figure  of  the  37.  Scheme^  that  A  re- 
prelents  an  afcendittg  vapour,  which,  by  realbn  of  its  being  fomewhat 
Heterogeneous  to  the  ambient  Air,is  thereby  thruft  into  a  kind  of  Globular 
form,  not  any  where  terminated,  but  gradually  finifhed,  that  is,  it  is  moft 
rarify’d  in  the  middle  about  A,  fomewhat  more  condens’d  about  B  B, 
more  then  that  about  C  C ,  yet  further,about  D  D,  almoft  of  the  fame 
denfity  with  the  ambient  Air  about  EE  5  and  laftly,  inclofed  with  the 
more  denle  Air  F  F,  fo  that  from  A,  to  F  F,  there  is  a  continual  in- 
creafe  of  denfity.  The  reafon  of  which  will  be  manifcft,  ifwe  confidcr  the 
rifing  vapour  to  be  much  warmer  then  the  ambient  hcavie  Air  $  for  by 
thecoldnefs  of  the  ambient  Air,  the  (hell  EE  will  be  more  refrigerated 
then  D  D.and  that  then  C  C, which  will  be  yet  more  then  B  B,  and  that 
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more  then  A  5  fothat  from  F  to  A,  there  is  a  continual  increafe  of  heat 
and  conlequently  of  rarity  5  from  whence  it  will  neceflarily  follow,  that 
the  Rays  of  light  will  be  infle&ed  or  refraded  in  it,  in  the  fame  man¬ 
ner  as  they  would  be  in  a  Concave-glafe  5  for  the  Rays  GK7,  G  K  I  will 
be  infledted  by  G  K  H ,  G  K  H;  which  will  eafily  follow  from  what  I  be¬ 
fore  explained  concerning  the  infledion  of  the  Attnofphere. 

On  the  other  fide,  a  defending  vapour, or  any  part  of  the  air  included 
by  an  afccnding  vapour, will  exhibit  the  fame  efleds  with  a  Convex  lens  5 
for,if  we  fuppofe,in  the  former  Figure,the  quite  contrary  conftitution  to 
that  laft  delciib  d  5  that  is,  the  ambient  Air  F  F  being  hotter  then  any 
part  of  that  matter  within  any  circle,  therefore  the  coldefi:  part  muft 
neceflarily  be  A,  as  being  fartheft  remov’d  from  the  heat ,  all  the 
intermediate  fpaces  will  be  gradually  diforiminated  by  the  continuall 
mixture  of  heat  and  cold,  fo  that  it  will  be  hotter  at  E  E,  then  D  D,  in 
DD  then  CC,  in  C  C  then  BB,  and  in  B  B  then  A.  From  which,  a  like 
refradion  and  condenfation  will  follow  ^  and  confequently  a  lefferor 
greater  refradion,  fo  that  every  included  part  will  refradmore  then  the 
including,  by  which  means  the  Rays,  GK  T,  GK  I,  coming  from  a  Starr, 
or  fome  remote  Object,  are  fo  infieded,  that  they  will  again  concurr  and 
meet,  in  the  point  M.  By  the  interpofition  therefore  of  this  defeending 
vapour  the  vifible  body  of  the  Star,  or  other  Objed,  is  very  much  aug¬ 
mented,  as  by  the  former  it  was  diminifhed. 

From  the  quick  confecutions  of  thefe  two,one  after  another,  between 
the  Objed  and  your  eye,caufed  by  their  motion  upwards  or  downwards, 
proceeding  from  their  levity  or  gravity,  or  to  the  right  or  left, proceed¬ 
ing  from  the  wind,  a  Starr  may  appear,  now  bigger,  now  lefs,  then  really 
it  would  otherwise  without  them  5  and  this  is  "that  property  of  a  Starr, 
which  is  commonly  call’d  twinkling,  or  fcintillation. 

The  reafon  why  a  Star  will  now  appear  of  one  colour,now  ofanother, 
which  for  the  moft  part  happens  when  ’tis  neer  the  Horizon,  may  very 
eafily  be  deduc’d  from  its  appearing  now  in  the  middle  of  the  vapour, 
other  whiles  neer  the  edge  5  for  if  you  look  againfi:  the  body  of  a  Starr 
with  a  Telefcope  that  has  a  pretty  deep  Convex  Eye-glafs,  and  fo  order  it, 
that  the  Star  may  appear  fometimes  in  one  place, and  fometimes  in  another 
of  it^you  may  perceive  this  or  that  particular  colour  to  be  predominant 
in  the  apparent  Figure  of  the  Starr,  according  as  it  is  more  or  lefs  remote 
from  the  middle  of  the  Lens.  This  I  had  here  further  explain’d,  but  that 
it  does  more  properly  belong  to  another  place, 

I  fhall  therefore  onely  add  fome  few  Quaeries,  which  the  confideration 
of  thefo  particulars  hinted,  and  fo  finifh  this  Sedfion. 

And  the  firft  I  fhall  propound  is,  Whether  there  may  not  be  made  an 
artificial  tranfparent  body  of  an  exadt  Globular  Figure  that  fhall  fo 
infledt  or  refradt  all  the  Rays,  that,coming  from  one  point,  fall  upon  any 
Hctnijphere  of  it}  that  every  one  of  them  may  meet  on  the  oppofite  fidej 
and  crofs  one  another  exadtly-  in  a  point }  and  that  it  may  do  the  like  alfo 
with  all  the  Rays  that,  coming  from  a  lateral  point,  fall  upon  any  other 
Hemjphere  3  for  if  fa,  there  were  to  be  hoped  a  perfection  ot  Dioptric  ks^ 
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and  a  tranfmigration  into  heaven,  even  whil’ft  we  remain  here  upon  earth 
in  the  flefh,  and  a  defcending  or  penetrating  into  the  center  and  inner* 
moft  recedes  of  the  earth,  and  all  earthly  bodies  5  nay,  it  would  open  not 
onely  a  cranney,  but  a  large  window  (as  I  may  fo  fpeak)  into  the  Shop  of 
Nature,  whereby  we  might  be  enabled  to  fee  both  the  tools  and  opera¬ 
tors  and  the  very  manner  of  the  operation  it  felf  of  Nature  5  this,  could 
it  be  effetted,  would  as  farr  furpafs  all  other  kind  of  perfpefrives  as  the 
vaft  extent  of  Heaven  does  the  lm3ll  point  of  the  Earth,  which  diftance 
it  would  immediately  remove,  and  unite  them,  as  ’twere,into  one,at  lead, 
that  there  fhould  appear  no  more  diftance  between  them  then  the  length 
of  the  Tube,  into  the  ends  of  which  thefe  Glaffes  ftiould  be  nferted: 
Now,  whether  this  may  not  be  effe&ed  with  parcels  of  Glafs  of  feveral 
denfities,  I  have  fometimes  proceeded  fo  farr  as  to  doubt  (though  in 
truth,  as  to  the  general,  1  have  wholly  defpair  d  of  it)  for  I  have  often 
obfervd  in  Optical  Glaffes  a  very  great  variety  of  the  parts,  which  are 
commonly  called  Veins  3  nay,  fome  of  them  round  enough  (for  they  are 
for  the  moft  part,  drawn  out  into  ftrings)  to  conftitute  a  kind  of  lens. 

This  I  ftiould  further  proceed  to  ope ,  had  any  one  been  fo  in- 
quifitive  as  to  have  found  out  the  way  of  making  any  tranfparent  body, 
either  more  denfeor  more  rare}  for  then  it  might  be  poffibleto  compofe 
a  Globule  that  (hould  be  more  denfe  in  the  middle  of  it,  then  in  any 
other  part,  and  to  compofe  the  whole  bulk,  fo  as  that  there  fhould  be  a 
continual  gradual  tranfition  from  one  degree  of  denfity  to  another }  fuch 
as  fhould  be  found  requifite  for  the  defired  inflexion  of  the  tranfmigra* 
ting  Rays }  but  of  this  enough  at  prefent,  becaufe  I  may  fay  more  of  it 
when  I  fet  down  my  own  Trials  concerning  the  melioration  of  Dioptnckj , 
where  I  fhall  enumerate  with  how  many  feveral  fubftances  I  have  made 
both  Microscopes ,  and  Telefccpes ,  and  by  what  and  how  many,  ways :  Let 
fuch  as  have  leifure  and  opportunity  farther  confider  it. 

The  next  Qusry  fhall  be,  whether  by  the  fame  collection  of  a  more 
denfe  body  then  the  other,  or  at  leaft,  of  the  denier  part  of  the  other, 
there  might  not  be  imagin’d  a  reafon  of  the  apparition  of  fome  new  fix’d 
Stars,  as  thofe  in  the  Swan,  CaJJiopes  Charr ,  Serpent  an  vs,  Fifcis ,  O 
tus  See. 

Thirdly,  Whether  it  be  pofiible  to  define  the  height  of  the  Atmofphere 
from  this  inflexion  of  the  Rays,  or  from  the  Quickfilver  Experiment  of 
the  rarifadtion  or  extenlion  of  the  Air. 

Fourthly,  Whether  the  difparity  between  the  upper  and  under  Air  be 
not  fometimes  fo  great,  as  to  make  a  reflecting  fuperficies }  I  have  had  fe¬ 
veral  Obfervations  which  feem  to  have  proceeded  from  fome  fuch  caufe, 
but  it  would  be  too  long  to  relate  and  examine  them.  An  Experiment, 
alfo  fomewhat  analogous  to  this,  I  have  made  with  Salt-water  andFrefh, 
which  two  liquors,in  moft  Pofitions,feem  d  the  fame,  and  not  to  be  fepa- 
rated  by  any  determinate  fuperficies, which  feparating  furface  yet  in  fome 

other  Pofitions  did  plainly  appear. 

And  if  fo.  Whether  the  reafon  of  the  equal  bounding  or  terminus  of 
the  under  parts  of  the  clouds  may  not  proceed  from  this  caufe  }  whether, 

fecondly. 
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fecondly,  the  Reafon  of  the  apparition  of  many  Suns  may  not  be  found 
out,  by  considering  how  the  Rays  of  the  Sun  may  fo  be  refle&ed,  as  to 
defcribe  a  pretty  true  Image  of  the  body, as  we  find  them  from  any  regu¬ 
lar  Superficies.  Whether  alfo  this  may  not  be  found  to  caufe  the  appa¬ 
rition  of  feme  of  thofe  Tarelii ,  or  counterfeit  Suns,  which  appear  colou- 
red,by  refrading  the  Rays  fo,  as  to  make  the  body  of  the  Sun  appear  in 
quite  another  place  then  really  it  is.  But  of  this  more  elfewhere. 

5.  Whether  the  rhxnomena  of  the  Clouds  may  not  be  made  out  by 
this  diversity  of  denfity  in  the  upper  and  under  parts  of  the  Air,  by 
fuppofing  the  Air  above  them  to  be  much  lighter  then  they  themfelves 
are,  and  they  themfelves  to  be  yet  lighter  then  that  which  is  fubjacent 
to  them,  many  of  them  feeming  to  be  the  fame  fubftance  with  the  Cob- 

•  webs  that  fly  in  the  Air  after  a  Fog. 

Now  that  Such  a  conftitution  of  the  Air  and  Clouds,  if  fitch  there  be, 
may  be  fufficient  to  perform  this  effed,  may  be  confirm'd  by  this  Expe¬ 
riment. 

Make  as  ftrong  a  Solution  of  Salt  as  you  are  able,  then  filling  a  Glafs 
of  fome  depth  half  full  with  it,  fill  the  other  half  with  frefh  Water,  and 
poyfe  a  little  Glafs-bubble,  fo  as  that  it  may  fink  pretty  quick  in  frefll 
Water,  which  take  and  put  into  the  aforelaid  Glafs,  and  you  fhall  find 
it  to  fink  till  it  comes  towards  the  middle,  where  it  will  remain  fixt, 
without  moving  either  upwards  or  downwards.  And  by  afecond  Ex¬ 
periment,  of  poifing  fuch  a  bubble  in  watery  whofe  upper  part  is  warmer, 
and  consequently  lighter,  then  the  under,  which  is  colder  and  heavier, 
the  manner  of  which  follows  in  this  next  Quasry,  which  is, 

6.  Whether  the  rarifadion  and  condenfation  of  Water  be  not  made 
after  the  fame  manner,  as  thofe  effects  are  produc’d  in  the  Air  by  heat  5 
for  I  once  pois’d  a  feal’d  up  Glafs-bubble  foexadly,  that  never  fo  imall 
an  addition  would  make  it  fink,  and  as  frnall  a  detradion  make  it  fvvim, 
which  fiiffering  to  reft  in  that  Veftel  of  Water  for  fbme  time ,  I  alwayes 
found  it  about  noon  to  be  at  the  bottom  of  the  Water,  and  at  night,  and 
in  the  morning,  at  the  top :  Imagining  this  to  proceed  from  the  Rari¬ 
fadion  of  the  Water,  caus’d  by  the  heat ,  I  made  tryal,  and  found  moft 
true  for  I  was  able  at  any  time,  either  to  deprefs,  or  raife  it,  by  heat 
and  cold  }  for  if  I  let  the  Pipe  ftand  for  fbme  time  in  cold  water,  I 
could  eafily  raife  the  Bubble  from  the  bottom,  whither  I  had  a  little  a- 
fore  detruded  it,  by  putting  the  fame  Pipe  into  warm  Water.  And  this 
Way  I  have  been  able,  for  a  very  confiderabletime,  to  keep  a  Bubble  lo 
poys’d  in  the  Water,  as  that  it  fhould  remain  in  the  middle,  and  neither 
fink,  noffwim  :  For  gently  heating  the  upper  part  of  the  Pipe  with  a 
Candle,  Coal,  or  hot  Iron,  till  I  perceived  the  Bubble  begin  to  defcend, 
then  forbearing,  I  have  obferved  it  to  defcend  to  fuch  or  fuch  a  ftation, 
and  there  to  remain  fufpended  for  fome  hours,  till  the  heat  by  degrees 
were  quite  vanifhed  ,  when  it  would  again  afcend  to  its  former  place. 
This  I  have  alfo  often  obferved  naturally  performed  by  the  heat  ot  the 
Air,  which  being  able  to  rarifie  the  upper  parts  of  the  Water  fbofler 
then  the  lower ,  bv  reafon  of  its  immediate  contact ,  the  heat  of  the  Air 
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has  fometimesfo  (lowly  increafed,  that  I  have  obferved  the  Bubble  to  be 
fome  hours  in  palling  between  the  top  and  bottom. 

7.  Whether  the  appearance  of  the  Pike  of  Tenerif,  and  feveral  other 
high  Mountains,  at  (o  much  greater  a  diftance  then  feems  to  agree  with 
their  refpedive  heights ,  be  not  to  be  attributed  to  the  Curvature  of  the 
vifual  Ray,  that  is  made  by  its  palling  obliquely  through  fo  differingly 
Denfe  a  Medium  from  the  top  to  the  eye  very  far  diftant  in  the  Hori¬ 
zon  :  For  fince  we  have  already,  I  hope,  made  it  very  probable ,  that 
there  is  fuch  an  inflexion  of  the  Rays  by  the  differing  denfity  of  the 
parts  of  the  Air  *  and  fince  I  have  found  ,  by  feveral  Experiments  made 
on  places  comparatively  not  very  high,  and  have  yet  found  the  prellure 
fuftain’d  by  thofe  parts  of  the  Air  at  the  top  and  bottom ,  and  alfo  their 
differing  Expanlions  very  considerable  :  Infomuch  that  I  have  found  the 
prellure  of  the  Atmojphere  lighter  at  the  top  of  St.  Paul's  Steeple  m  Lon¬ 
don  (  which  is  about  two  hundred  foot  high  )  then  at  the  bottom  by  a 
fixtieth  or  fiftieth  part,  and  the  expanfion  at  the  top  greater  then  that  at 
the  bottom  by  neer  about  fo  much  alfo  5  for  the  Mercurial  Cylinder  at  the 
bottom  was  about  9  9.  inches,  and  at  the  top  half  an  inch  lower  5  the  Air 
alfo  included  in  the  Weather-glafs,that  at  the  bottom  fill  d  only  155.  fpa- 
ces,  at  the  top  fill’d  158.  though  the  heat  at  the  top  and  bottom  was 
found  exadly  the  fame  with  a  feal’d  Thermometer :  I  think  it  very  rational 
to  fuppofe  ,  that  the  greateft  Curvature  of  the  Rays  is  made  neareft  the 
Earth, and  that  the  inflexion  of  the  Rays,  above  9.  or  4.  miles  upwards,  is 
very  inconfiderable,  and  therefore  that  by  this  means  fuch  calculations  of 
the  height  of  Mountains,  as  are  made  from  the  diftance  they  are  vifible  in 
the  Horizon, from  the  fuppofal  that  that  Ray  is  a  ftraight  Line  ( that  from 
the  top  of  the  Mountain  is,  as’twere,  a  Tangent  to  the  Horizon  whence  it 
isleen)  which  really  is  a  Curve,  is  very  erroneous.*Whence,  I  fuppofe, pro¬ 
ceeds  the  reafon  of  the  exceedingly  differing  Opinions  and  Alfertionsof 
feveral  Authors,  about  the  height  of  feveral  very  high  Hills. 

8.  Whether  this  Inflexion  of  the  Air  will  not  very  much  alter  the  fup- 
pofed  diftances  of  the  Planets,  which  feem  to  have  a  very  great  depen- 
,  dence  upon  the  Hypothetical  refradion  or  infledion  of  the  Air,  and  that 
refradion  upon  the  hypothetical  height  and  denfity  of  the  Aft :  For 
fince  (  as  I  hope  )  I  have  here  (hewn  the  Air  to  be  quite  otherwife  then 
has  been  hitherto  luppos’d,  by  manifefting  it  to  be,  both  of  a  vaft ,  at 
leaft  an  uncertain,  height,  and  of  an  unconftant  and  irregular  denfity  5 
It  muff  neceffarily  follow,  that  its  infledion  muff:  be  varied  accordingly : 
And  therefore  we  may  hence  learn,  upon  what  fure  grounds  all  the  A- 
ftronomers  hitherto  have  built,  who  have  calculated  the  diftance  of  the 
Planets  from  their  Horizontal  Parallax  }  for  fince  the  Refradion  and  Pa¬ 
rallax  arefo  nearly  ally’d,  that  the  one  cannot  be  known  without  the 
other,  efpeciajly  by  any  wayes  that  have  been  yet  attempted,  how  uncer¬ 
tain  muff  the  Parallax  be, when  the  Refradion  is  unknown?  And  how  eafie 
is  it  for  Aftronomers  to  affign  what  diftance  they  pleafe  to  the  Planets, and 
detend  them, when  they  have  fuch  a  emiows fubterfuge  as  that  of  Refradi¬ 
on  wherein  a  very  little  variation  will  allow  them  liberty  enough  to  place 
the  Celeftial  Bodies  at  what  diftance  they  pleafe.  If 
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If  therefore  we  would  come  to  any  certainty  in  this  point,  we  muff  go 
other  wayes  to  work  ,  and  as  I  have  here  examined  the  height  and  refra¬ 
ctive  property  of  the  Air  by  other  wayes  then  are  ufual ,  fo  mud  we 
find  the  Parallax  of  the  Planets  by  wayes  not  yet  pra&ifed  5  and  to  this 
end.  I  cannot  imagine  any  better  way,  then  the  Obfervations  of  them  by 
two  perfons  at  very  far  diftant  parts  of  the  Earth,  that  lye  as  neer  as  may 
be  under  the  fame  Meridian,  or  Degree  of  longitude  ,  but  differing  as 
much  in  latitude,  as  there  can  be  places  conveniently-  found  :  Thefe  two 
perfons,  at  certain  appointed  times,  fhould  (  as  near  as  could  be  )  both 
at  the  fame  time ,  obferve  the  way  of  the  Moon0  Mars ,  Venus ,  Jupiter , 
and  Saturn ,  amongft  the  fixt  Stars,  with  a  good  large  Tekfcope ,  and  ma¬ 
king  little  Iconifmes,  or  pidures,  of  the  fmall  fixed  Stars,  that  appear  to 
each  of  them  to  lye  in  or  near  the  way  of  the  Center  of  the  Planet,  and 
the  exaCc  meafure  of  the  apparent  Diameter  5  from  the  comparing  of 
fuch  Obfervations  together,  we  might  certainly  know  the  true  diftance, 
or  Parallax,  of  the  Planet.  And  having  any  one  true  Parallax  of  thefe 
Planets,  we  might  very  eafily  have  the  other  by  their  apparent  Diame¬ 
ters,  which  the  Telejcope  likewife  affords  us  very  accurately.  And  thence 
their  motions  might  be  much  better  known,  and  their  Theories  more  ex¬ 
actly  regulated.  And  for  thispurpofe  I  know  not  any  one  place  more 
convenient  for  fuch  an  Obfervation  to  be  made  in,  then  in  the  iOandof 
St.  Helena ,  upon  the  Coaft  of  Africk. ,  which  lyes  about  fixteen  degrees 
to  the  Southwards  of  the  Line,  and  is  very  near,  according  to  the  lateft 
Geographical  Maps,  in  the  fame  Meridian  with  London  5  for  though 
they  may  not  perhaps  lye  exadly  in  the  fame,  yet  their  Obfervations, 
being  ordered  according  to  what  I  fhall  anon  fhew,  it  will  not  be  diffi¬ 
cult  to  find  the  true  ^iftance  of  the  Planet.  But  were  they  both  under 
the  fame  Meridian,  it  would  be  much  better. 

And  becaufe  Obfervations  may  be  much  eafier,  and  more  accurately 
made  with  good  Telefcopes,  then  with  any  other  Inftruments,  it  will  not, 

I  fuppofe,  feem  impertinent  to  explain  a  little  what  wayes  I  judge  moft 
fit  and  convenient  for  that  particular.  Such  therefore  as  fhall  be  the 
Obfervators  for  this  purpofe,  fhould  be  furnifhed  with  the  beft  Tclefcopes 
that  can  be  had,  the  longer  the  better  and  more  exatt  will  their  Obier- 
vations  be,  though  they  are  fomewhat  the  more  difficultly  manag’d,; 
Thefe  fhould  be  fitted  with  a  Rete ,  or  divided  Scale,  plac’d  at  fuch  a  di¬ 
ftance  within  the  Eye-glafs, that  they  may  be  diftinftly  feen, which  fhould 
be  themeafuresof  minutes  and  leconds}  by  this  Inffrument  each  Ob- 
fervator  fhould,  at  certain  prefixt  times,  obferve  the  Moon,  or  other 
Planet,  in,  or  very  near,  the  Meridian  }  and  bccaufe  it  may  be  very  diffi¬ 
cult  to  find  two  convenient  ffations  that  will  happen  to  be  juft  under  the 
fame  Meridian,  they  fhall,  each  of  them,  obferve  the  way  of  the  Planet, 
both  for  an  hour  before,  and  an  hour  after,  it  arrive  ^t  the  Meridian  5 
and  by  a  line,  or  ftroke,  amongft  the  fmall  fixed  Stars,  they  fhall  denote 
out  the  way  that  each  of  them  obferv’d  the  Center  of  the  Planet  to  be 
mov’d  in  for  thofe  two  hours  :  Thefe  Obfervations  each  of  them  fhall 
repeat  for  many  day  es  together.,  that  both  it  may  happen,  that  both  of 
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them  may  fometimes  make  their  Obfervations  together,  and  that  from 
divers  Experiments  we  may  be  the  better  allured  of  what  certainty  and 
exa&nefs  fuch  kind  of  Obfervations  are  like  to  prove.  And  becaufe  ma¬ 
ny  of  the  Stars  which  may  happen  to  come  within  the  compafs  of  fuch 
an  Iconifm ,  or  Map,  may  be  fuch  as  are  only  vifible  through  a  good  Tele - 
fcope,  whofe  Pofitions  perhaps  have  not  been  noted,  nor  their  longitudes, 
or  latitudes,  any  where  remarked}  therefore  each  Obfervator  fbould  in- 
deavour  to  infert  fome  fixt  Star,whofe  longitude,  and  latitude,  is  known  } 
or  with  his  Telefcope  hefhall  find  the  Pofition  of  fome  notable  telefcopical 
Star,  infertcd  in  his  Map,  to  lome  known  fixt  Star,  whofe  place  in  the  Zo¬ 
diac 4  is  well  defin’d. 

Having  by  this  means  found  the  true  diftance  of  the  Moon ,  and  ha¬ 
ving  obfervea  well  the  apparent  Diameter  of  it  at  that  time  with  a  good 
Telefcope ,  it  is  eafie  enough,  by  one  fingle  Obiervation  of  the  apparent 
Diameter  of  the  Moon  with  a  good  Glals,  to  determine  her  diftances 
in  any  other  part  of  her  Orbit ,  or  Dragon ,  and  confequently,  fome  few 
Oblervations  will  tell  us,  whether  fhe  be  mov’d  in  an  Ellipfs ,  (which,  by 
the  way,  may  alio  be  found,  even  now,  though  I  think  we  are  yet  igno¬ 
rant  of  her  true  diftance  )  and  next  (  which  without  fuch  Obfervati¬ 
ons,  I  think,  we  lhall  not  be  fure  of  )  we  may  know  exactly  the  bignefs  of 
that  El/ipfs ,  or  Circle,  and  her  true  velocity  in  each  part,  and  thereby  be 
much  the  better  inabled  to  find  out  the  true  caufe  of  all  her  Motions* 
And  though,  even  now  alio,  we  may,  by  fuch  Obfervations  in  one  ftati- 
on,  as  here  at  London ,  oblerve  the  apparent  Diameter  and  motion  of  the 
Moon  in  her  Dragon ,  and  confequently  be  inabled  to  make  a  better 
ghefs  at  the  Species  or  kind  of  Curve,  in  which  fhe  is  mov’d,  that  is* 
whether  it  be  fphaerical,  or  elliptical ,  or  neither,  and  with  what  propor¬ 
tional  velocities  fhe  is  carried  in  that  Curve  5  yet  till  her  true  Parallax 
be  known,  we  cannot  determine  either. 

Next,  for  the  true  diftance  of  the  Sun,  the  beft  way  will  be,  by  accu¬ 
rate  Oblervations,  made  in  both  thefe  forementioned  ftations,  of  fome 
convenient  Ecliple  of  the  Sun ,  many  of  which  may  fo  happen ,  as  to  be 
feen  by  both  }  for  the  Penumbra  of  the  Moon  may,  if  fhe  be  fixty  Semi- 
diameters  diftant  from  the  Earth,  and  the  Sun  above  feven  thoufand,  ex¬ 
tend  to  about  feventy  degrees  on  the  Earth  ,  and  confequently  be  leen 
by  Oblervators  as  far  diftant  as  London ,  and  St.  Helena ,  which  are  not 
full  fixty  nine  degrees  diftant.  And  this  would  much  more  accurately* 
then  any  way  that  has  been  yet  ufed,  determine  the  Parallax ,  and  di¬ 
ftance,  of  the  Sun  3  for  as  for  the  Horizontal  Parallax  1  have  already 
(hewn  it  fufficiently  uncertain  5  nor  is  the  way  of  finding  it  by  the  Ecliple 
of  the  Moon  any  other  then  hypothetical  5  and  that  by  the  difference  of 
the  true  and  apparent  quadrature  of  the  Moon  is  lefs  not  uncertain,  wit- 
iiels  their  Deductions  from  it, who  have  made  ule  of  it  }  for  Vendeline  puts 
that  difference  to  be  but  4'.  30".  whence  he  deduces  a  vaft  diftance  of 
the  Sun,  as  I  have  before  fhewn.  Ricciolo  makes  it  full  30'.  00.  butitei- 
noldu*,  and  Kircher,  no  Ids  then  three  degrees.  And  no  wonder,  for  if 
we  examine  the  Theorj/ ,  we  (hall  fund  it  fo  complicated  with  uncertain¬ 
ties.  Fir  ft. 
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Firft,  From  the  irregular  furface  of  the  Moon,  and  from  feveral'Parai- 
laxes,  that  uni  eft  the  Dichotomy  happen  in  the  Nonageflmus  of  the  Eclip¬ 
tic 4,  and  that  in  the  Meridian,  &c.  all  which  happen  fo  very  feldom, 
that  it  is  almoft  impoflible  to  make  them  otherWife  then  uncertainly. 
Befides,  we  are  not  yet  certain,  but  that  there  may  be  foriiewhat  about 
the  Moon  analog#*  to  the  Air  about  the  Earth,  which  may  caufe  a  refra¬ 
ction  of  the  light  of  the  Sun,  and  confequently  make  a  great  difference 
in  the  apparent  dichotomy  of  the  Moon.  1  heir  way  indeed  is  very 
rational  and  ingenious  3  and  fuch  as  is  much  to  be  preferr’d  before  the 
way  by  the  Horizontal  Parallax,  could  all  the  uncertainties  be  remot’dj 
and  were  the  true  diftance  of  the  Moon  known. 

But  becaufe  we  find  by  the  Experiments  of  Vetidiline ,  Keinoldu* ,  &c. 
that  Obfervations  of  this  kind  are  very  uncertain  alfo :  It  were  to  be 
wifht,  that  foch  kind  ot  Obfervations,  made  at  two  very  diftant  ftati- 
ons,  were  promoted.  And  it  is  fo  much  the  more  defirable,  becdufe,  from 
what  I  have  now  (hewn  of  the  nature  of  the  Air ,  it  is  evident,  that  the 
refraCcion  may  be  very  much  greater  then  all  the  Affronomers  hitherto 
have  imagined  it :  And  confequently,  that  the  diftance  of  the  Moon,  and 
other  Planets ,  may  be  much  lefle  then  what  they  have  hitherto  made 
it. 

For  firft,  this  Inflexion,  I  have  here  propounded,  will  allow  the  fha^ 
dow  of  the  Earth  to  be  much  fhorter  then  it  can  be  made  by  the  other 
Hypothecs  of  refraction,  and  confequently,  the  Moon  will  not  fuffer  an 
Eclipfe,  unleft  it  comes  very  much  nearer  the  Earth  then  the  Aftronomers 
hitherto  have  fuppofed  it. 

Secondly,  There  will  not  in  this  Hypothecs  be  any  other  fhadow  of  the 
Earth,  fiich  as  Kepler  fuppofes,  and  calls  the  Penumbra ,  which  is  the  fha- 
dow  of  the  refraCting  Atmojphere  3  for  the  bending  of  the  Rays  being  al¬ 
together  caus’d  by  Inflection ,  as  I  have  already  ihewn  ,  all  that  part 
which  is  aferibed  by  Kepler ,  and  others  after  him,  to  the  Penumbra ,  or 
dark  part,  which  is  without  the  umbra  terra ,  does  clear  vanifh  5  for  in 
this  Hypothefls  there  is  no  refraCting  furface  of  the  Air,  and  confequently 
there  can  be  no  fhadows,  fuch  as  appear  in  the  ninth  Figure  of  the  57. 
Scheme ,  where  let  A  B  C  D  reprefent  the  Earth,  and  E  F  G  H  the  At* 
mojphereysh.  ich  according  to  Keplers  flippofition,is  like  a  Sphaere  of  Water 
terminated  with  an  exaCt  furface  EFG  H,  let  the  lines  M  F,  LB,  ID, 
K  H,  reprefent  the  Rays  of  the  Sun  3  ’tis  manifeft,  that  all  the  Rayes  be¬ 
tween  L  B,  and  I  D,  will  be  reflected  by  the  furface  of  the  Earth 
BAD,  and  confequently,  the  conical  fpace  BOD  would  be  dark  and 
obfcure3  but,  fay  the  followers  of  Kepler,  the  Rays  between  M  F,  and 
LB,  and  between  I  D,  and  K  H,  falling  on  the  Atmojphere ,  are  re- 
fraCted,  both  at  their  ingreft  and  egreft  out  of  the  Atmojphere ,  nearer  to¬ 
wards  the  Axis  of  the  fpasrical  fhadow  C  O,  and  confequently,  inlighten 
a  great  part  of  that  former  dark  Cone,  and  fhorten,  and  eontraCt,  its  top 
to  N.  And  becaufe  of  this  Reflection  of  thefe  Rays,  fay  they,  there  is 
foperinduc’d  another  {hell  of  a  dark  Cone  F  P  H,  whole  Apex  P  is  yet 
further  diftant  from  the  Earth :  By  this  Penumbra ,  fay  they,  the  Moon 
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is  E#lipfed  ,  for  it  alvvayes  pafles  between  the  lines  1  2,  and 

3  4* 

To  which  I  fay.  That  if  the  Airbefuch,  as  I  have  newly  fhewn  it  to 
be,  and  confequently  caufe  fuch  an  inflection  of  the  Rays  that  fall  into 
it,  thofe dark  Penumbras  F  Y  Z  H  X  VT ,  and  O  R  P  S,  will  all  va- 
nilh.  For  if  we  fuppofe  the  Air  indefinitely  extended,  and  to  be  no 
where  bounded  with  a  determinate  refra&ing  furface,  as  I  have  (hewn 
it  uncapable  of  having,  from  the  nature  of  it  5  it  will  follow,  that  the 
Moon  will  no  where  be  totally  oblcured,  but  when  it  is  below  the  Apex 
N,  of  the  dark  blunt  Cone  of  the  Earth’s  fhadow:Now,from  the  fuppofi- 
tion,  that  the  Sun  is  diftant  about  feven  thoufand  Diameters,  the  point 
N,  according  to  calculation,  being  not  above  twenty  five  terrefirial  Se¬ 
midiameters  from  the  Center  of  the  Earth :  It  follows,  that  whenfoever 
the  Moon  eclipfed  is  totally  darkned,  without  affording  any  kind  of 
light,  it  muft  be  within  twenty  five  Semidiameters  ol  the  Earth,  and  con¬ 
fequently  much  lower  then  any  Aftronomers  have  hitherto  put  it. 

This  will  feem  much  more  confonant  to  the  reft  of  the  fecundary  Pla¬ 
nets  5  for  the  higheft  of  Jupiter  s  Moons  is  between  twenty  and  thirty 
Jovial  Semicliameters  diftant  from  the  Center  of  Jupiter }  and  the  Moons 
of  Saturn  much  about  the  fame  number  of  Saturnial  Semicliameters  from 
the  Center  of  that  Planet. 

But  thefe  are  but  conje&ures  alfo,and  muft  be  determin’d  by  fuch  kind 
of  Obfervations  as  I  have  newly  mention’d. 

Nor  will  it  be  difficult,  by  this  Hppothejis,  to  folvc  all  the  appearances 
of  Eclipfes  of  the  Moon,  for  in  this  Hypothesis  alfo,  there  will  be,on  each 
fide  of  the  fhadow  of  the  Earth,  a  Penumbra ,  not  caus’d  by  the  Refracti¬ 
on  of  the  Air,  as  in  the  Hypothecs  of  Kepler }  but  by  the  faint  inlight¬ 
ning  of  it  by  the  Sun  :  For  if,  in  the  fixth  Figure, we  fuppofe  E  S  Q_^  and 
GSRjto  be  the  Rays  that  terminate  the  fhadow  from  either  fide  of  the 
Earth  5  E  S  Q_  coming  from  the  upper  limb  of  the  Sun,  and  GSR  from 
the  under  ,  it  will  follow,  that  the  fhadow  of  the  Earth,  within  thole 
Rays,  that  is,  the  Cone  G  S  E,  will  be  totally  dark.  But  the  Sun  being 
not  a  point,  but  a  large  area  of  light,  there  will  be  a  fecondary  dark 
Cone  of  fhadow  E  P  G,  which  will  be  caus’d  by  the  earth’s  hindring 
part  of  the  Rays  of  the  Sun  from  falling  on  the  parts  GPR,  and  E  P 
of  which  halved  fhadow,  or  Penumbra ,  that  part  will  appear  brighteft 
which  lyes  neareft  the  terminating  Rayes  G  P,  and  E  P,  and  thofe  dar¬ 
ker  that  lye  neareft  to  G  S,  and  E  S  :  when  therefore  the  Moon  ap¬ 
pears  quite  dark  in  the  middle  of  the  Eclipfe,fhe  muft  be  below  S,that  is, 
between  S  and  F  5  when  fhe  appears  lighter  near  the  middle  of  the 
Eclipfe,  fhe  muft  pals  fbme  where  between  R  Q_and  S$  and  when  fhe 
is  alike  light  through  the  whole  Eclypfe,  fhe  muft  pals  between  RQ., 
and  P. 
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Obferv.  L I X.  Of  multitudes  of  fmall  Scars  dif cover  able  by  the 
Telefcope. 

HAving,in  thelaft  Oblervation,  premis'd  Tome  particulars  obfervable 
in  the  we*//«*/,th  rough  which  we  mud  look  upon  Cceleflial Obje&s, 
I  ihall  here  add  one  Obfcrvation  of  the  Bodies  themfelves  3  and  for  a 
Jpecimen  I  have  made  choice  of  the  Pleiades^  or  feven  Stars,  commonly  lo 
called  (  though  in  our  time  and  Climate  there  appear  no  more  then  fix 
to  the  naked  eye  )  and  this  I  did  the  rather,  becaule  the  defervedly  fa¬ 
mous  Galileo ,  having  publrfht  a  Figure  of  this  Ajlerifme ,  was  able,  it 
feemsj  with  his  Glafs  to  difeover  no  more  then  thirty  fix,  whereas  with  a 
pretty  good  twelve  foot  Telefcope  Joy  which  I  drew  this  38  Iconifmy  could 
very  plainly  difeover  feventy  eight,  placed  in  the  order  they  are  ranged 
in  the  Figure,  and  of  as  many  differing  Magnitudes  as  th  eAfterislf, 
wherewith  they  are  Marked,  do  fpecifie  3  there  being  no  lels  then  four-* 
teen  feveral  Magnitudes  of  thole  Stars,  which  are  compris'd  within  the 
draught,  the  biggeft  whereof  is  not  accounted  greater  then  one  of  the 
third  Magnitude  3  and  indeed  that  account  is  much  too  big, if  it  be  com¬ 
pared  with  other  Stars  of  the  third  Magnitude,  ■efpecially  by  the  help  of 
a  Telefcope  3  for  then  by  it  may  be  perceiv’d,  that  its  fplendor,  to  the  na¬ 
ked  eye,  may  be  lomewhat  augmented  by  the  three  little  Stars immedL 
ately  aboveit,  which  are  nearadjoyningto  it.  The  Telefcope  alfo  difcco 
vers  a  great  variety,  even  in  the  bignels  of  thole,  commonly  reckon’d,  ot 
the  firft,  lecond,  third,  fourth,  fifth,  and  fixth  Magnitude  3  fo  that  fhould 
they  be  diftinguilh’d  thereby,  thofe  fix  Magnitudes  would,  at  leaft,  af¬ 
ford  no  lels  then  thrice  that  number  of  Magnitudes,  plainly  enough  di- 
ffinguifhable  by  their  Magnitude,  and  brightnels  5  fo  that  a  good  twelve 
foot  Glals  would  afford  us  no  lefs  then  twenty  five  feveral  Magnitudes. 
Nor  are  thefe  all,  but  a  longer  Glafs  does  yet  further,  both  more  nicely 
diffinguilh  the  Magnitudes  of  thole  already  noted,  and  alfo  difeover  fe¬ 
veral  other  of  Imaller  Magnitudes,  not  difcernable  by  the  twelve  foot 
Glals :  Thus  have  I  been  able,  with  a  good  thirty  fix  foot  Glals,  to  difeo¬ 
ver  many  more  Stars  in  the  Pleiades  then  are  here  delineated,  and  thole 
of  three  or  fourdiftinft  Magnitudes  lefs  then  any  of  thofe  fpots  of  the 
fourteenth  Magnitude.  And  by  the  twinkling  of  divers  other  places  of 
this  Aflerifme,  when  the  Sky  was  very  clear,  1  am  apt  to  think,  that  with 
longer  Glafles,  or  fueh  as  would  bear  a  bigger  aperture ,  there  might  be 
difeovered  multitudes  of  other  fmall  Stars,  yet  inconfpicuous.  And  in¬ 
deed,  for  the  difeovery  of  fmall  Stars,  the  bigger  the  aperture  be,  the 
better  adapted  is  the  Glals  3  for  though  perhaps  it  does  make  the  feveral 
fpecks  more  radiant,  and  glaring,  yet  by  that  means,  uniting  more  Rays 
very  near  to  one  point,  it  does  make  many  of  thofe  radiant  points  confpi- 
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cuoi^,  which,  by  putting  on  a  lefs  aperture ,  may  be  found  to  vanilh  5 
and  therefore,  both  for  the  difeovery  of  the  fixt  Star,  and  for  finding  the 
Satellites  of  Jupiter ,  before  it  be  out  of  the  day,  or  twilight,  Ialwayes 
leave  the  Objed-glafs  as  clear  without  any  aperture  as  I  can  ,  and  have 
thereby  been  able  to  difeover  the  Satellites  a  long  while  before  5 1  was 
able  to  difeern  them,  when  the  fmaller  apertures  were  put  on  5  and  at  o- 
ther  times,  to  fee  multitudes  of  other  fmaller  Stars,  which  a  fmaller  aper¬ 
ture  makes  to  difappear. 

In  that  notable  Afterifm  alfo  of  the  Sword  of  Orion ,  where  the  ingeni-  I 
ous  Monfieur  Hugens  van  Zulichem  has  difeovered  only  three  little  Stars 
in  a  clufter,  I  have  with  a  thirty  fix  foot  Glafs, without  any  aperture  (the 
breadth  of  the  Glafs  being  about  fome  three  inches  and  a  half  )difcover’d 
five,  and  the  twinkling  of  divers  others  up  and  down  in  divers  parts  of 
that  (mail  milky  Cloud. 

So  that  tis  not  unlikely,  but  that  the  meliorating  of  Telefcopes  will  af¬ 
ford  as  great  a  variety  of  new  Difcoveries  in  the  Heavens,  as  better  Mi¬ 
croscopes  would  among  fmall  terreftrial  Bodies,  and  both  would  give  us 
infinite  caufe,  more  and  more  to  admire  the  omnipotence  of  the  Crea¬ 
tor. 


Obferv.  L  X.  Of  the  Moon. 


HAvinga  pretty  large  corner  of  the  Plate  for  the  leven  Starrs,  void, 
for  the  filling  it  up,  I  have  added  one  fmall  Specimen  of  the  ap¬ 
pearance  of  the  parts  of  the  Moon,  by  deforibing  a  (mall  lpot  of  it, which, 
though  taken  notice  of,  both  by  the  Excellent  Hevelius ,  and  called  Mons 
Olympus  ( though  I  think  fomewhat  improperly,  being  rather  a  vale)  and 
reprefented  by  the  Figure  X,  of  the  %8.  Scheme ,  and  alfo  by  the  Learn  d 
Ricciolus ,  who  calls  it  Hipparchus ,  and  deferibes  it  by  the  Figure  Y,  yet 
how  far  fhort  both  of  them  come  of  the  truth,  may  be  fomewhat  per¬ 
ceiv’d  by  the  draught,  which  I  have  here  added  of  it,  in  the  Figure  Z, 
(  which  I  drew  by  a  thirty  foot  Glals,  in  oUoher  1664.  juft  befoie  the 
Moon  was  half  inlightned)  but  much  better  by  the  Readers  diligently 
obferving  it  himfelf,  at  a  convenient  time,  with  a  Glafs  of  that  length, 
and  much  better  yet  with  one  of  threefcore  foot  long  5  for  through  thef© 
it  appears  a  very  Ipacious  Vale,  incompafled  with  a  ridge  of  Hills,  not 
very  high  in  comparifon  of  many  other  in  the  Moon,  nor  yet  very  fteep. 
The  Vale  it  felf  A  B  C  D,  is  much  of  the  figure  of  a  Pear,  and  from  fe- 
veral  appearances  of  it,  feems  to  be  fome  very  fruitful  place,  that  is,  to 
have  its  forface  all  covered  over  with  fome  kinds  of  vegetable  fubftan- 
ces  $  for  in  all  pofitions  of  the  light  on  it,  it  feems  to  give  a  much  fainter 
refle&ion  then  the  more  barren  tops  of  the  incompafting  Hills,  and  thole 
a  much  fainter  then  divers  other  cragged,  chalky,  or  rocky  Mountains 
*  of  the  Moon.  So  that  I  am  not  unapt  to  think,  that  the  Vale  may  have 
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Vegetables  analogus  to  our  Grafs,  Shrubs,  and  Trees  3  and  mod  of*thefo 
incompaffing  Hills  may  be  covered  with  fo  thin  a  vegetable  Coat,  as  we 
may  obforve  the  Hills  with  us  to  be,  fuch  as  the  fhort  Sheep  padure  which 
covers  the  Hills  of  Salisbury  Plains. 

Up  and  down  in  feveral  parts  of  this  place  here  defend'd  (  as  there 
are  multitudes  in  other  places  all  over  the  furface  of  the  Moon  )  may 
be  perceived  feveral  kinds  of  pits,  which  are  fhap’d  almod  like  a  difh, 

.  fome  bigger,  fome  lels,  fome  lhallower,  fome  deeper,  that  is,  they  feem 
to  be  a  hollow  Hewijphere ,  incompaffed  with  a  round  riling  bank,  as  if 
the  fubdance  in  the  middle  had  been  digg’d  up,  and  thrown  on  either 
fide.  Thefe  feem  to  me  to  have  been  the  efie&s  of  fome  motions  within 
the  body  of  the  Moon,  analogus  to  our  Earthquakes,  by  the  eruption 
of  which,  as  it  has  thrown  up  a  brim,  or  ridge, round  about,  higher  then 
the  Ambient  furface  of  the  Moon,  fo  has  it  left  a  hole,  or  depreflion,  in 
the  middle,  proportionably  lower  5  divers  places  refombling  fome  of 
thefo,  I  have  obferv’d  here  in  England ,  on  the  tops  of  fome  Hills3  which 
might  have  been  caus’d  by  fome  Earthquake  in  the  younger  dayes  of  the 
world.  But  that  which  does  mod  incline  me  to  this  belief,  is,  firft,  the 
generality  and  diverfity  of  the  Magnitude  of  thefe  pits  all  over  the  bo¬ 
dy  of  the  Moon.  Next,  the  two  experimental  wayes,  by  which  I  have 
made  a  reprefentation  of  them. 

The  fird  was  with  a  very  foft  and  well  temper’d  mixture  of  Tobacco- 
pipe  clay  and  Water,  into  which,  if  I  let  fall  any  heavy  body,  as  a  Bul¬ 
let,  it  would  throw  up  the  mixture  round  the  place,  which  for  a  while 
would  make  a  reprefentation,  not  unlike  thefe  of  the  Moon  3  but  con- 
fidering  the  date  and  condition  of  the  Moon,  there  feems  not  any  proba¬ 
bility  to  imagine,  that  it  fhould  proceed  from  any  caufo  analogus  to  this  5 
for  it  would  be  difficult  to  imagine  whence  thofe  bodies  fhould  corner 
and  next,  how  the  fubftance  of  the  Moon  fhould  be  fo  foft  3  but  if  a 
Bubble  be  blown  under  the  furface  of  it,  and  fuffer’d  to  rife,  and  break  3 
or  if  a  Bullet,  or  other  body,  funk  in  it,  be  pull’d  out  from  it,  thefe  de¬ 
parting  bodies  leave  an  imprefiion  on  the  furface  of  the  mixture,  exactly 
like  thefe  of  the  Moon,  lave  that  thefe  alfo  quickly  fubfide  and  vanifh. 
But  the  fecond,  and  moff  notable,  Reprefentation  was,  what  l  obferv’d 
in  a  pot  of  boy  ling  Alabader,  for  there  that  powder  being  by  the  erupti¬ 
on  of  vapours  reduc’d  to  a  kind  of  fluid  confidence,  if,  whifft  itboyls,  it 
be  gently  remov’d  befides  the  fire  ,  the  Alabafter  prefontly  ceafing  to 
boyl,  the  whole  furface,  efpecially  that  where  fome  of  the  laft  Bubbles 
haverifon,  will  appear  all  over  covered  with  fmall  pits,  exactly  fhap’d 
like  thefe  of  the  Moon,  and  by  holding  a  lighted  Candle  in  a  large  dark 
Room,  in  divers  pofitions  to  this  furface,  you  may  exactly  reprefont  all 
the  Thtinomena  of  thefe  pits  in  the  Moon,  according  as  they  are  more  or 
ldsinlightnedby  the  Sum 

And  that  there  may  have  been  in  the  Moon  fome  fuch  motion  as 
this,  which  may  have  made  thefe  pits ,  will  feem  the  more  probable* 
if  we  fuppofe  it  like  our  Earth,  for  the  Earthquakes  here  with  us  feem 
to  proceed  from  fome  fuch  caufo,  as  the  boyling  of  the  pot  of  Alaj 
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bafter ,  there  feeming  to  be  generated  in  the  Earth  from  Tome  fubter- 
raneous  fires,  or  heat,  great  quantities  of  vapours,  that  is,  of  expan¬ 
ded  aerial  fubftances,  which  not  prefently  finding  a  paflage  through  the 
ambient  parts  of  the  Earth,  do,  as  they  are  increafed  by  thefupplying 
and  generating  principles,  and  thereby  ( having  not fufficient .room to 
expand  themfelvesj  extreamly  condens’d,  at  laft  overpower,  with 
their  elaftick.  properties,  the  refiftence  of  the  incompafling  Earth,  and 
lifting  it  up,  or  cleaving  it,  and  fo  fhattering  of  the  parts  of  the  Earth  . 
above  it,  do  at  length,  where  they  find  the  parts  of  the  Earth  above  them 
more  locfe,  make  their  way  upwards,  and  carrying  a  great  part  of  the 
Earth  before  them,  not  only  raife  a  fmall  brim  round  about  the  place, out 
of  which  they  break  ,  but  for  the  moft  part  confiderable  high  Hills  and 
Mountains,  and  when  they  break  from  under  the  Sea,  divers  times, 
mountainous  Wands  3  this  feems  confirm'd  by  the  Vulcans  in  feveral 
places  of  the  Earth,  the  mouths  of  which,  for  the  moft  part,  are  incqm- 
pafted  with  a  Hill  of  a  confiderable  height,  and  the  tops  of  thofe  Hills, 

*  or  Mountains,  areufually  fhap'd  very  much  like  thefe  pits,  ordithes,  of 

the  Moon  Inftancesof  this  we  have  in  the  defcriptions  of  Mtna  in  Si¬ 
cily ,  of  Hecla  in  Iceland,  of  Tenerif  in  the  Canaries ,  cf  the  feveral  Vul¬ 
can  sm  Nen>-Spain ,  defcrib’d  by  Gage,  and  more  efpecially  in  the  erupti¬ 
on  of  late  years  in  one  of  the  Canary  Wands.  In  all  of  which  there  is  not 
only  a  confiderable  high  Hill  railed  about  the  mouth  of  the  Vulcan  ,  but, 
like  the  fpots  of  the  Moon,  the  top  of  thole  Hills  are  like  a  dilh,  or  ba- 
fon.  And  indeed,  if  one  attentively  conlider  the  nature  of  the  thing, 
one  may  find  fufficient  reafon  to  judge ,  that  it  cannot  be  otherwile  ,  for 
thele  eruptions,  whether  of  fire,  crfmoak,  alwayesrayling  great  quan¬ 
tities  of  Earth  before  them,  muft  neceffarily,  by  the  fall  of  thofe  parts 
on  either  fide,  raife  very  confiderable  heaps. 

Now,  both  from  the  figures  of  them ,  and  from  feveral  other  cir- 
cumftances  *,  thele  pits  in  the  Moon  leem  to  have  been  generated 
much  after  the  fame  manner  that  the  holes  inAlabafter,  and  the  lul- 
cans  of  the  Earth  are  made.  For  firft,  it  is  not  improbable,  but  that 
the  fubftance  of  the  Moon  may  be  very  much  like  that  of  our  Earthy 
that  is,  may  confift  of  an  earthy,  fandy,  or  rocky  fubftance,  in  feveral  of 
its  fuperficial  parts,  which  parts  being  agitated,  undermin  d,  or  heav  d 
up,  by  eruptions  of  vapours,  may  naturally  be  thrown  into  the  lame 
kind  of  figured  holes,  as  the  Imall  duft,  or  powder  of  Alabafter.  Next, 
it  is  not  improbable,  but  that  there  may  be  generated,  within  the  body 
of  the  Moon,  divers  fuch  kind  of  internal  tires  and  heats,  as  may  pro¬ 
duce  fuch  Exhalations }  for  fince  we  can  plainly  enough  difcover  with  a 
Telefcope ,  that  there  are  multitudes  of  fuch  kind  of  eruptions  in  the 
body  of  the  Sun  itfelf,  which  is  accounted  the  moft  noble  ditherial  bo¬ 
dy,  certainly  we  need  not  be  much  fcandaliz’d  at  fuch  kind  ot  altera¬ 
tions,  or  corruptions,  in  the  body  ot  this  lower  and  left  conhderable 
part  of  the  univerle,  the  Moon,  which  is  only  fecundary,  or  attendant, 
on  the  bigger,  and  more  confiderable  body  of  the  Earth.  Thirdly,  tis 
not  unlikely,  but  that  fuppofing  fuch  a  fandy  or  mouldring  lubltance  to 
•  i.  :  I  • "  be 
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be  there  found,  and  fuppofing  alfoa  poffibility  of  the  generation  of  the 
internal  elajiical  body  (whether  you  will  call  it  air  or  vapours  )  tis 
not  unlikely.  I  lay,  but  that  there  is  in  the  Moon  a  principle  of  gravita¬ 
tion,  fuch  as  in  the  Earth.  And  to  make  this  probable,  I  think,  we  need 
no  better  Argument,  then  the  roundnels,  or  globular  Figure  of  the  bo¬ 
dy  of  the  Moon  itfelf,  which  we  may  perceive  very  plainly  by  theTe- 
fefeope ,  to  be  (  bating  the  fmall  inequality  of  the  Hills  and  Vales  in  it, 
which  are  all  of  them  likewile  lhap’d,  or  levelled,  as  it  were,  to  anfwer 
to  the  center  of  the  Moons  body  )  perfectly  of  a  Spherical  figure,  that 
is,  all  the  parts  of  it  are  fo rang'd  (bating  theeomparitively  lmall  rug- 
gednefs  of  the  Hills  and  Dales  )  that  the  outmoft  bounds  of  them  are 
equally  diftant  from  the  Center  of  the  Moon,  and  conlequently,  it  is 
exceedingly  probable  alfo,  that  they  are  equidiliant  from  the  Center  of 
gravitation  5  and  indeed,  the  figure  of  the  fuperficial  parts  of  the  Moon 
are  fo  exafrly  fhap’d,  according  as  they  fhould  be,  fuppofing  it  had  a 
gravitating  principle  as  the  Earth  has,  that  even  the  figure  of  thofe 
parts  themlelvesisof  fufficient  efficacy  to  make  the  gravitation,  and  the 
other  two  luppofitions  probable :  lb  that  the  other  luppofitions  may  be 
rather  prov’d  by  this  conliderable  Circumftance,  or  Qbfervation,  then 
this  fuppos’d  Explication  can  by  them  ,  for  he  that  lhall  attentively 
oblerve  with  an  excellent  Telejc0peo  how  all  the  Circumftances,  notable  in 
the  fhape  of  the  fuperficial  parts,  are,  as  it  were,  exa&ly  adapted  to 
fuit  with  fuch  a  principle,will,if  he  well  confiders  the  ufual  method  of  Na¬ 
ture  in  its  other  proceedings, find  abundant  argument  to  believe  it  to  have 
really  there  alfo  fuch  a  principle}  for  I  could  never  obferve, among  all  the 
mountainous  or  prominent  parts  of  the  Moon  (  whereof  there  is  a  huge 
variety  )  that  any  one  part  of  it  was  plac’d  in  fuch  a  manner,that  if  there 
fhould  be  a  gravitating,  or  attracting  principle  in  the  body  of  the  Moon, 
it  would  make  that  part  to  fall,  or  be  mov’d  out  of  its  vifible  pofture. 
Next,  the  fhape  and  pofition  of  the  parts  is  fuch,  that  they  all  leem  put 
into  thofe  very  fhapes  they  are  in  by  a  gravitating  power  .*  For  firff, there 
are  but  very  few  clifts,  or  very  deep  declivities  in  the  afeent  of  thefe 
Mountains  5  for  befides  thofe  Mountains,  which  are  by  Hevelius  call’d  the 
Apennine  Mountains,  and  fome  other,  which  feem  to  border  on  the  Seas 
of  the  Moon,  and  thofe  only  upon  one  fide,  as  is  common  alfo  in  thole 
Hills  that  are  here  on  the  Earth,  there  are  very  fewth^t  leem  to  have 
very  freep  afeents,  but,  for  the  moft  part,  they  are  made  very  round, 
and  much  refemble  the  make  of  the  Hills  and  Mountains  alfo  of  the 
Earth  5  this  may  be  partly  perceived  by  the  Hills  incompafling  this  Vale, 
which  I  have  here  deferib’d  }  and  as  on  the  Earth  alio,  the  middlemoffc 
of  thele  Hills  feems  the  higheft,  fo  is  it  obvious  alfo,  through  a  good  Te - 
lefcope ,  in  thole  of  the  Moon  5  the  Vales  alfo  in  many  are  much  fhap  d 
like  thole  of  the  Earth,  and  I  am  apt  to  think,  that  could  we  look  upon 
the  Earth  from  the  Moon,  with  a  good  Telejcope0  we  might  eafily  enough 
perceive  its  furface  to  be  very  much  like  that  of  the  Moon- 

Now  whereas  in  this  fmall  draught,  (as  there  would  be  multitudes  if 
the  whole  Moon  were  drawn  after  this  manner)  there  are  leveral  little 

Ebullitions, 
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Ebullitions,  orDifhes,  even  in  the  Vales  themfelves,and  in  the  incompaf* 
(ing  Hills  alfo  j  this  will,  from  this  fuppolition,  (“which  I  have,  I  think,  up¬ 
on  very  good  reafon  taken )  be  exceeding  eafily  explicable  5  for,  as  I 
have  feveral  times  alio  obferv’d,  in  the  furfacc  of  Alabafter  fo  ordered, 
as  I  before  defcrib’d,  fo  may  the  later  eruptions  of  vapours  be  even  in  the 
middle,  or  on  the  edges  of  the  former  5  and  other  fucceeding  thefe  alfo 
in  time  may  be  in  the  middle  or  edges  of  thefe,  &c.  of  which  there  are 
Inftanees  enough  in  divers  parts  of  the  body  of  the  Moon,  and  by  a 
boyling  pot  of  Alabafter  will  be  fufficiently  excmplifi’d. 

To  conclude  therefore,  it  being  very  probable,  that  the  Moon  has  a 
principle  of  gravitation,  it  affords  an  excellent  diftinguifhinglnftance 
in  the  fearch  after  the  caufe  of  gravitation,  or  attraction,  to  hint,  that  it 
does  not  depend  upon  the  diurnal  or  turbinated  motion  of  the  Earth,  as 
fome  have  fomewhat  inconfiderately  fuppofed  and  affirmed  it  to  do  5  for 
if  the  Moon  has  an  attractive  principle,  whereby  it  is  not  only  fhap’d 
round  ,  but  does  firmly  contain  and  hold  all  its  parts  united,  though 
many  of  them  feem  as  loofe  as  the  land  on  the  Earth,  and  that  the  Moon 
is  not  mov’d  about  its  Center j  then  certainly  the  turbination  cannot  be 
the  caufe  of  the  attraction  of  the  Earth  5  and  therefore  fome  other 
principle  muft  be  thought  of,  that  will  agree  with  all  the  fecundary  as 
well  as  primary  Planets.  But  this,  I  confefs,  is  but  a  probability,  and 
not  a  demonftration,  which  (from  any  Obfervation  yet  made )  it  feems 
hardly  capable  of,  though  how  fuccefsful  future  indeavours  (promoted 
by  the  meliorating  of  Glaftes,  and  obferving  particular  circumftances) 
may  be  in  this,  or  any  other,  kind,  muft  be  with  patience  expcCted. 
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5  ties  of  a  trafparcnt  Medium  [  that 
there feems  to  be  no  Experiment  ihat 
proves  the  Injlantaneous  motion  of 
O  light  the  manner  of  the  prop  ag  t  ti- 
on  of  light  through  them.  Of  the  ho- 
mogeniety  and  heterogeniety  of 
transparent  Mediums  ,  and  what  ef¬ 
fects  they  caufe  on  the  Rayes  of  light , 
explicated  by  a  Figure:  an  Exami- 
g  nation  of  thercfraBion  of  the  Rays 
5  by  a  plain  Surface  5  which  caufe  s  Co¬ 
lours.  An  Examination  of  the  like  ef- 
-  n  feds  produced  by  a  ffherical  Surf zee  : 
the  ufe  that  may  be  made  of  thefe  Ex¬ 
periments  ,  for  the  examination  of 
feveral  Hypothefes  of  Colours.  Des 

60  Cartes  Hypothefis  examin’d.  Some 

6 1  Difficulties  taken  notice  of  in  it.  What 
feems  mod  likely  to  be  the  caufe  of  co¬ 
lour:  that  propriety  is  indeavoured 

92  to  be  Jhewn  in  a  Glafl  ball :  that  the 
reflection  is  not  necejjary  to  produce 

63  Colours  nor  a  double  refaction  :  the 
Hypothefis further  examinedfoth  in 

64  the  pellucid  Medium  and  in  the  Eye. 
The  definitions  of  Colour s^and  afur- 

6$  ther  explication  and  examination  of 

66  the  Proprieties  of  laminated  Bodies  5 

67  by  what  means  they  conduce  to  the 
production  of  Colours. 

Obferv.  10.  Of  Metalline  Colours* 

68  Thitt  all  Colours feem  to  be  cans  d  by 


ABLE. 

refraCtion.  An  Hypothefis  confonani  . 
hereunto  ^explicated  by  Figures.  How  69 
feveral  Experiments  ,  of  the  fiiddeti 
changing  of  Colours  by  Chymical  Li¬ 
quors  3  may  be  hereby  explicated :  how  JO 
many  wayes  fuch  Chymical  Liquors 
may  alter  the  colours  of  Bodies, 
Objections  made  againfl  this  Hypo-  J\ 
thefis  of  two  colours  only  endeavour¬ 
ed  to  be  anfiverdj  by  fever al  Reafons 
and  Experiments,  The  reafon  why  J  2 
fome  Colours  are  capable  of  being  di- 
luted.others  not :  what  thofe  are:  that 
probably  theparticles  of  mofl  metal¬ 
line  Colours  are  tranfparent  5  for  this 
feveral  Arguments  and  Obfervations 
are  recited  :  how  Colours  become  in-  73 
capable  of  diluting  ,  explicated  by  a 
Similitude.  An  Injlrument  ffy  which  74 
one  and  the  fame  coloured  Liquor  at 
once  exhibited  all  the  degrees  of  co¬ 
lours  between  the  palejl  yellow  and 
deepejl  red  :  as  likgwife  another  that 
exhibited  ak  varieties  of  blues  :  fe¬ 
veral  Experiments  tryd  with  thefe 
Boxes.  An  Objection  drawn  from  the  J  $ 
nature  of  Painters  colours  anjwered: 
that  diluting  and  whitening  a  colour 
are  different  operations  5  as  are 
deepening  and  blackening  :  why  Come 
may  be  diluted  by  grinding ,  and  fome 
other  by  being  tempered  with  0)1 • 
feveral  Experiments  for  the  explica-  j6 
ting  of  fome  former  Afjertions :  why  JJ 
Painters  are  forced  to  make  ufe  of 
many  colours  :  what  thofe  colours  are  : 
and  how  mixt.  The  conclufion 3  that  78 
mofl  coloured  Bodies  feem  to  conflfl 
of  tranfparent  particles  :  that  all  co-  79 
lours  dijjolublc  in  Liquors  are  capa¬ 
ble  of  diluting  :  fome  of  mixings  what 
a  Jlrange  variety  may  thereby  be  pro¬ 
duc’d. 

Obferv.  ii.  Of  the  Figures  of 
Sand* 

Of  the  fubflatices  and  f japes  of  go 
L  l  common 
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common  and  other  Sands  :  a  defer  i- 
ption  of  a  very  fmall  Shell. 

8 1  Obferv.  12.  Of  Gravel  in  Urine. 

A  defer  ipt  ion  of  fuch  Gravel ,  and 

82  fome  tryals  made  with  it  ,  and  conje¬ 
ctures  at  its  caufe. 

Obfer.  13.  Of  Diamonds  in  Flints. 

\  A  defer ipti on  and  examination  of 
fome  of  them  ,  explicated  further  by 

83  Cornijh  Diamonds  :  fever al  Obferva- 
tions  about  reflection  and  refraCtion  : 
and  fome  deductions  therefrom  3  as 
an  explication  of  whitenefe 5  that  the 
Air  has  a  flronger  reflection  thenWa- 

g  .  ter.  How  fever  al  Bodies  may  be  made 
tranfparent  :  an  explication  of  the 
g,-  Phenomena  0/ Oculus  Mundi.  of 
?  the  regular  Geometrical  Figures  of 
fever  al  Bodies :  an  hypothetical  expli- 
g_  cation  mentioned:  the  method  of  pro- 
fecuting  this  inquiry. 


Oculus  Mundi :  fome  other  Confide-  99 
rations  and  Experiments  about  the 
poroujheflof  Bodies:  fome  other  Con-  100 
fe derat  ions  about  the  propagation  of 
light  and  refraCtion. 

Obferv.  1 6.  Of  Charcoal. 

Of  two  fort  of  Fores  to  be  found  101 
in  all  Woods  and  Vegetables  5  the 
Jhape  of  them  ^  the  number  ,  thici f- 
nefe  manner  and  ufe  of  thefe  Fores. 

An  explication  of  the  Phenomena  102 
of  Coals.  The  manner  of  charring 
Wood ,  or  any  other  body.  What  part 
of  Wood  is  combujiible.  An  Hypo-  103 
thefis  of  fire  explicated  in  twelve 
particulars  ,  wherein  the  ACtion  of 
the  Air,  as  a  Menftruum,  in  the  dif 
folution  of  all  fulphureous  bodies ,  is 
very  particularly  explicated ,  and  105 
fome  other  Conft derations  about  the 
Air  propofed :  the  examination  of 
apiece  of  Lignum  foflile  fent  from  I0g 
Rome,  and  fome  Conclufions  thence 
deduc'd. 


gg  Obferv  14.  Of  frozen  Figure . 

The  Figures  of  hoar  Frojl ,  and  the 
gp  Vortices  on  windows  :  feveral  Obfer- 
vations  on  the  branched  Figures  of 
qo  Urine:  the  Figures  of  RegulusMar- 
q}  tisftellatus,  andofFern.  OftheFi - 
92  gHres  °f  Snow.  Of  frozen  water. 

Obferv.  1 5.  Of  Kettering  Stone. 

•  A  defir  ipti  on  of  the  Figure  of  the 
qa  Particles,  and  of  the  Pores,  and  of  the 
ft  Contexture.  Several  Obfervations  and 
06  Confederations  thereupon  :  fomeCon- 
^  jeCtures  about  the  medium  and  pro- 
Q7  pagation  of  light ,  and  the  conft itution 
*  of  fluid  and  tranfparent  Bodies.  Se- 
no  veral  Experiments  to  prove  the  po- 
'  roufnefi  of  1  Marble ,  and  fome  other 
Stones.  An  account  of  fome  Experi¬ 
ments  to  this  purpofe  made  on  an 


Obferv.  17.  Of  Wood,  and  other  107 
Bodies,  petrified. 


Several  Obfervations  of  divers 
Ijnds  of  theft fubftances.A  more  par-  108 
ticular  examination  and  explicati¬ 
on  of  one  very  notable  piece  of  petri¬ 
fied  Wood  j  and  fome  ConjeUures  a- 
bout  the  caufe  of  thofe  produ&ions  : 
feveral  Obfervations  made  on  other  io^ 
petrified  Bodies ,  as  Shells ,  8tc.  And  IIO 
feme  probable  Conclufions  thence  de-  ,  I  l 
due  d,  about  the  original  caufe  of  II2 
thofe  Bodies. 

.  -  .  .  V.  .  . 

Obferv.  1 8.  Of  the  Pores  of  Cork, 
and  other  Bodies. 


Several  Obfervations  and  Confe¬ 
derations  about  the  nature  of  Corfi: 
the  number  of  Fores  in  a  cubical 

Inch , 


114 
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Inch 5  and  fever al  Confederations  a- 

115  bout  Pores.  Several  Experiments 
and  Obfervations  about  the  nature 
of  Cork, 'j  the  Texture  and  Pores  of 
the  Pith  of  an  Elder  ,  and  feveral  0- 
ther  Trees  :  of  the  Stalky  of  Bur¬ 
docks  fteafelsfisaifeesfi  arret  fiennef 

11 6  Ferne^Reeds,  &c.  of  the  frothy  tex¬ 
ture  of  the  Pith  of  a  Feather :  feme 
Conjectures  about  the  probability  of 
values  in  thefe  Pores.  Argued  alfo 
from  the  Phenomena  of  the  fenfe- 

liy  bleand  humble  Plant:  fome  Obfer- 

120  vations  on  which  are  inferted. 

12 1  Obferv.  19.  Of  a  Vegetable 

growing  on  blighted  Leaves. 

122  Several  Obfervations  and  Exa- 

123  minations  made  of  them:  feveral 

124.  Confederations  about  fiontaneous 

125  generation  arifeng  from  the  putre¬ 
faction  of  Bodies. 

Obferv.  20.  Of  Blew  Mould  and 
Mufhromes. 

126  The  defeription  of feveral  kinds 

12  y  of  Moulds.  The  method  of  proceed¬ 
ing  in  natural  Inquiries.  Several 
Confederations  about  the  nature  of 
Mould  and  Mufhromes.  1.  That 
they  may  be  produc’d  without  feed. 

2.  That  they  fern  to  have  none. 

3.  That  Saltsf>LC.  are  floap' d  into  as 

128  curious  figures  without  a  feed.  4  .Of 
a  kind  of  Mufejrome  growing  in  a 
Candle  :  A  more  particular  explica¬ 
tion  of  this  laft  fort  of  Mufejrome s. 

129  5*  °f  the  figure  and  manner  of  the 
production  of  petrified  Iceicles  feve¬ 
ral  deductions  from  thefe  Confedera- 

j  tions 3  about  the  nature  of  the  vege¬ 

tation  of  Alould  and  Mufhromes. 

13 1  Obferv.  21.  Of  Mofs. 

132  The  defeription  of  feveral  forts  of 


Moffes  j  upon  this  occafeon  feveral 
ConjeCtures^about  the  manner  of  the 
production  of  thefe  kinds  of  Bodies , 
are  hinted 0  and  feme  of  them  expli¬ 
cated  by  a  Similitude  taken  from  a  *33 
piece  of  Clockwork;  Thevafe  diffe- 
rence  of  the  bignefiof  vegetable  Bo- 
dies  5  and  the  probability  that  the 
leaf  may  comprehend  as  curious 
contrivances  as  the  great  eft.  Of  mul-  1 3  5 
titudes  of  other  Moulds ^Moffes^and 
Mufhromes  3  and  other  vegetating 
Principles 3  in  Water ,  Wood0  &c. 

\  V.  \  *  .  r 

Obferv.  22,OfSpongesJand  other 
fibrous  Bodies.  « 

Several  Obfervations  andConje- 
Ctnres  about  the  making  of  thefe  Bo-  * 
dies  '■)  and feveral  Hiftories  out  of 
Authors. Scarce  any  other  Body  hath  13  7 
fitch  a  texture  j  the  fibrous  texture  138 
of  Leather^  Spun^  Sec.  (which  are  139 
there  defer  ib’d  j  come  near  eft  to  it. 

That  upon  tryal  with  a  piece  of 
Spunge  and  Oyl  the  necejftty  of  re-  140 
ftiration  could  not  be  alter  d. 

Obferv.  23.  Of  the  Form  of  Sea¬ 
weed. 

From  the  curioufly  ft  jap'd  Sur¬ 
face  of  this  Sea-weed ,  and.  fome  0- 
thersjs  conjeCfured  the  polfibiltty  of 
multitudes  of  the  like. 

Obferv.  24.  Of  the  Surfaces  of 
fome  Leaves. 

1  -  cl 

The  defeription^  1.  Of  the  bald 
Surfaces  of  Leaves.  2.  Of  the  dow¬ 
ny  Surfaces  of  feveral  others „ 

3.  Of  the  gummous  exjudation, 
final!  tranffarent  P earls 5  difeovered  ^ 
with  a  Microfcope  in  feveral  ,0- 
thers.  An  Inftance  of  all  which  is 
afforded  in  a  Rofemary  Leaf. 

Obferv ; 
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Obferv.  2$.  Of  the  flinging 
Points  of  a  Nettle.. 

x  A  defcription  of  the  Needles  and 
feverai  ether  contrivances  in  the  leaf 

144  of  a  Nettle :  how  the  flinging  pain  is 
created :  upon  this  feverai  conji dera¬ 
tions  about  poyfoning  Darts  are  fet 
down.  An  Experiment  of  killing  Effs , 
and  Fifhes  with  Salt.  Some  conjeHures 
at  the  efficacy  of  Baths  5  the  ufe  that 
may  be  made  of  injeHing  into  the 

145  Veins.  A  very  remarkable  Hiflory 
out  of  Belionius  j  and feme  Conflde- 
rations  about  (laining  and  dying  of 
Bodies. 

Obferv.  2 6.  Of  Cowage. 

The  defcription  of  it  out  o/Par  kin- 

146  ion:  an  Experiment  made  of  it :  a  de¬ 
fcription,  and  fome  conjectures  at  the 
caufeof  Phenomena. 

Obferv.  27.  Of  the  Beard  of  a 
wild  Oat. 

148  T&5  defcription  of  its  JJjape  and 

1 49  properties :  the  manner  of  making  a 
Hygrofcope  with  it ,  and  a  Conje- 
Uure  at  the  caufes  of  thefe  motions , 

l  and  of  the  motions  of  the  Mufcles, 

Obferv.  28.  Of  the  Seeds  of  Ve* 
nice  Looking>glafs. 

1  The  defcription  of  them. 

Obfer.  29.  Of  the  Seeds  of  Time. 

.  .  •  -  * .  * 

154  A  de  fcription  of  them .  A  digreffion 

about  Natures  method. 

Obferv.  30.  Of  PoppySeeds. 

- .  CV  -  .  .  Wf  •  •*.  ' 

iff  The  defcription  and  ufe  of 

them . 


Obferv.  31.  Of  Purflane  Seeds.  1  y6 

A  defcription  of  thefe  and  many 
other  Seeds. 

Obferv.  3a.  Of  Hair. 

The  defcription  of  feverai  forts  of  1 
Hair  i  their  Figures  and  Textures : 
thereafon  of  their  colours  ,A  defcripti-  ify 
on  of  the  texture  of  the  skin  3  and  of  j  50 
Spunky  and  Sponges  :  by  what  paf 
[ages  and  pores  of  the  skin  tranfpira - 
tion  feems  to  be  made.  Experiments 
to  prove  the  poroufnefs  of  the  skin  of 
Vegetables. 

Obferv.  33.  Of  the  Scales  of  a^2 
Soale. 

A  defcription  of  their  beauteous 
form. 

Obferv.  3  4. Of  the  Sting  of  a  Bee.  ,5^ 

A  defcription  of  its  Jhape3  mechas 
nifme ,  and  ufe. 

Obferv.  35.  Of  Feathers.  T  6y 

1 66 

A  de  fcription  of  the  Jhapeandcu-  \$j 
rious  contexture  of  Feathers  :  and 
fome  conjeFlures  thereupon. 

Obfer.  3  Of  Peacocks  Feathers. 

.  ■  .  \V  HAW 

A  defcription  of  their  curious  form  i<j8 
and proprieties  ;  with  a  conjecture  at  1 69 
the  caufe  of  their  variable  colours. 

^  j  V.  v.  *  F 

Obfer.  37.  Of  the  Feet  of  Fly es, 
and  other  Infers. 

*.  T  N  •  A^VX  QC£ 

,  1  C 

A  defcription  of  their  figure, parts,  lJQ 
and  ufe  j  and  fome  conft derations  J?i 
thereupon . 


■-V 
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17 2  Obfer.38.  Ofthe  Wings  ofFIyes 

; 

l  I 

After  what  manner ^and  how  f wift - 

173  lythe  wings  of  InfeBs  mov'e.x  .A  de¬ 
scription  of  the  Pendulums  under  the 

174  wings  ,  and  their  motion  ;  the  fljafe 
and flruBure  of  the  parts  of thewing, 

£>1  '  ‘  d  V  -\UV} 

*7  7  Obfer.  39.  Of  the  Head  of  a  Ely. 

I.  AH  the  face  of  a  Drone-fly  is  no¬ 
thing  almofi  but  eyes,  2.  Thofeare 

1 76  of  two  magnitudes.  3.  They  are 
Hemifpheres,  and  very  reflexive  and 
fmooth.  4. Some  direUed towards  eve¬ 
ry  quarter.  5.  How  the  Fly  cleanfes 
tbem.6  Their  number.  7. Their  order  ; 

177  divers  particulars  obferv  d  intkedif 

178  feBing  a  head.  That  thefe  are  very 
probably  the  eyes  of  the  Creature  3  ar * 
gued  from  feveral  Obfervations  and 

1 Experiments,  that  Crabs  s  Lobflers , 
Shrimps  feem  to  be  water  InfeBs, and 
to  be  framed  much  life  Air  InfeBs. 
180  Several  Confi derations  about  their 
manner  of  vifon . 

vhVn  V  ;:vj  y.tvVS  to  ; 

Obfer.40.  Of  the  Teeth  of  a, Snail. 

1 8  1  A  brief  defeription  of  it. 

\  vv\y'  ’ 

Obferv.  41.  Ofthe  Eggs  of  Silk¬ 
worms. 

182  Several  Obfervables  about  the 
Eggs  of  InfeBs; 

183  Obferv.  42.  Of  a  blue  Fly. 

184  A  defeription  of  its  outward  and 
inward  parts.  Its  hardinefs  to  indure 

187  freeqng^and fleeping  inspirit  of  wine. 

Obferv.  45.  Of  a  water  Infed. 

186  A  defeription  of  its Jhape ,  tr an (pa¬ 

tency  ,  motion ,  both  internal  and pro- 


grejfive-,and  transformation.  A  Hi  fib-  187 
ry  forriewhdt  Analogus  cited  out  of 
Pifo.  S  everal  Obfervations  about  the  j  33 
various  Wayes  of  the  generations  of 
InfeBs  :  by  what  means  they  aB  f® 
feemingly  wifely  and  prudently  Stve- 
r  al  Quarles  propounded.  Pojlfcript,  I^l 
containing  dr  elation  of  another  very  j_2 
odd  Way gf -  the  generation  of  InfeBs. 

An  Observation  about  the  fertility  of 
the  Earth  of  our  Climate  in  producing 
InfeBs,  and  of  divers  other  wayes  of  .\ 
their  generation; 

*  '  A*  ”  \  .  '  ’  -<  •  *  .  fr\  ■**» 

Obferv*  44,  Ofthe  tufted  Gnat. 

.  ?rM  gsiten  rfj  V; 

Several  Obfervables  about  InfeBs, 
and  a  more  particular  defeription  of  j  94 
the  parts  of  this  Gnat. ' 

Ob.45.Of  the  great  belly ’d  Gnat.  1  ?  ^ 

A  Jhort  defeription  of  it „ 

Obfer.  4 6.  Of  a  white  Moth. 

“  A  defeription  of  the  feathers  and  ^6 
wings  of  this ,  and  feveral  other  In-  IS>7 
feBi.  Divers  Confi derations  about  the 
wings ,  and  the  flying  of  InfeBs  and 
Birds. 

Obf.  47.  Ofthe  Shepherd  Spider* 

A  defeription  of  its  Eyes  :  and  the 
foe  fets  of  its  long  legs :  and  a  Conje-  199 
Bure  of  the  mechanical  reafon  of  its  >  / 
fabric k  5  together  with  a  fuppoftion0 
that  'tis  not  unlikely  Jut  Spiders  may 
have  the  make  of  their  inward  parts 
exaBly  like  a  Crab ,  which  may  be  ZZq 
call’d  a  water  Spider.  ; 

Obfer.48.  Of  the  hunting  Spider. 

A Jhort  defeription  of  it  s  to  which  ' 
is  annex  t  an  excellent  Hi  (lory  of  it$  201 
made  by  Mr,  Evelyn.  Some  further 
M  m  Obferv 
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20 2  Obferv  ations  on  other  Spiders  ,  and 
their  }Vebs ,  together  with  an  exami¬ 
nation  of  a  white  Suh fiance  flying  up 
and  down  in  the  Air  after  a  Fog. 


K 


6  1 


20  3 

i  v  i  <V 
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\  '  J,  ^  \  I.W44 

Obfer.  49.  Of  an  Ant. 


*.sv«m 


That  all  [mall  Bodies,  both  Vege¬ 
table  and  Animal ,  do  quickly  dry  and 
wither  .‘The  befi  remedy  l  found  to  hin¬ 
der  it, and  to  make  the  Animal lyefiid 
204  to  be  obferv  d,  Several  particulars  re¬ 
lated  of  the  aBions  of  this  Creature  3 
2©y  and  a  fhort  defer  iption  of  its  parts. 

Obf.  50.  Of  the  wandring  Mite. 

■  1  ‘  ,  t  .  :  \  ' 

20 6  A  defeription  of  this  Creature,  and 
of  another  very  (mall  one ,  which  ufu- 

207  a^y  b°re  company •  ^  ConjeBure  at 
the  original  of  Mites. 

Obferv.51.Ofa  Crab-like  InfeCt* 

208  d  brief  defeription  of  it. 


Obferv.  52.  Of  a  Book-worm. 

209  A  defeription  of  it  3  where  by  the 
way  is  inferted  a  digreffion,  experi¬ 
mentally  explicating  the  Phasnome- 
3 10  na  of  Pearl.  A  eonfi deration  of  its 
digefiive  faculty. 

Obferv.  53.  Of  a  Flea* 

211  A  fhort  defeription  of  it. 

.  V  *-\  * ••  .■  ■' 

Obferv.  54.  Of  aLoufe. 

212  A  defeription  of  its  parts, and  fome 

213  notable  circumfiances. 

Obferv.  5  7.  Of  Mites. 


T he  exceeding  fmalnefi  of  fome 
Mites  ^and  their  Eggs.  A  defeription 
214  of  the  Mites  of  Cheefe  :  and  an  inti¬ 


mation  of  the  variety  of forms  in  other 
Mites  >  with  a  ConjeBure  at  the  rea*  1 1  j 
fin. 

-Y\vr.  •'  'v 

Ob.  f .6.  Of  fmall  Vine.Mites. 

*  •  •  «r  \  ,  '  \ 

■-'."V-  A*  '  '  '  *  \  »^\ 

A  defeription  of  them  ;  aghefiat 
their  original  j  their  exceeding  fmal- 
nefs  compar'd  with  that  of  a  Wood-  2 1 6 
loufeffrom  which  they  may  be  f  typos’ d 
to  come . 

•  r\  '  . .  _ 

..  .  • 

Obferv.  5 7.  Of  Vinegar-worms. 

A  defeription  of  them ,  with  fome  217 
eonfi  derations  on  their  motions. 

Obf.  58.  Of  the  Inflexion  of  the 

Rays  of  Light  in  the  Air. 

v 

A  fhort  rehear fal  of  feveral  Phse-  2 1 8 
nomena.  An  attempt  to  explicate  219 
themube  (uppofition  founded  on  two 
P ropofitions  ,  both  which  are  indea- 
voured  to  be  made  out  by  feveral  Ex¬ 
periments.  What  denfity  and  r  arity 
is  in  refpeB  ofrefraBion:  the  refraBi- 
on  of  Spirit  of  Wine  compared  with 
that  of  common  Water :  the  refraBion  220 
of  Ice.  An  Experiment  of  making  an 
Vndulation  of  the  Rays  by  the  mixing 
of  Liquors  of  differing  denfity.  The  ^ 
explication  of  inflection,  mechanic 
cally  and  hypothetically :  what  Bodies 
have  fuch  an  infleBion.  Several  Ex¬ 
periments  to  Jhew  that  the  Air  has  sl 
this propriety  3  that  it  proceeds  from  222 
the  differing  denfity  of  the  Air  :  that 
the  upper  and  under  part  if  the  Air 
are  of  differing  denfity  fome  Expert -  22^> 
ments  to  prove  this.  A  Table  of  the 
firength  of  the  fpring  of  the  Air ,  an- 
i wering  to  each  degree  of  extenfion  ; 
when  firfi  made  ,  and  when  repeated.  224 
Another  Experiment  of  comprejfmg  225 
the  Air.  A  Table  of the  firength  of  the  2  z6 
Air  ,  anfwering  to  each  compreffion 
and  expanfion  3  from  which  the  height 

of 


2  z?  of  the  Air  may  bt  fuppos'd indefinite ; 

228  to  what  degree  the  Air  is  ranf’dat 
any  difiance  above  the  S urface  of  the 
Earth  :  how ,  from  this,  InfleClion  is 

229  inferred ;  and  feveral  Phenomena 

2,20  explain  d.  That  the  Air  near  the 

6  Earth  is  compos’d  of  parts  of  differing 
denfity  i  made  probable  by  feveral 

Experiments  and  Obfervations  how 

2)2  this  propriety  produces  the  effeCls  of 
the  waving  and  dancing  of  Bodies  ; 
and  of  the  twinkling  of  the  Stars. 

^■33  Several  Phsenotnfiiia  explicated. 
Some  Queries  added. 

i .  Whether  this  Principle  may  not 
be  madeufeof,  for  perfecting  Optic  f 

2  34  Glaffes  ?  What  might  be  hoped  from 
it  if  it  were  to  be  done  ? 

z.  Whether  from  thiss .  Principle 
the  apparition  of  fame  new  Start  may' 
not  be  explicated  f 

5,  Whether  the  height  of  the  Air 
may  be  defin'd  by  it  f 

4.  Whether  there  may  not  fome* 
times  be  Jo  great  a  difparity  of  den- 
fity  between  the  upper  and  under  parts, 
of  the  Air ,  as  to  make  a  reflecting 
Surface  f 

y.  Whether t  if  fo,  this  will  not  ex- 
plicate  the  Phenomena  of  the 
Clouds.  An  Experiment  to  this  pur- 
pofe  f 

<£  7.  Whether  the  2{ayes  from  the 

5  '  top  of  Mountains  are  not  bended  into 
Curve-lines  by  inflexion  ?  An  Argu¬ 
ment  for  it,  taken  from  an  Experiment 
m&deon  St.Vzvds  Steeple. 

8.  Whether  the  diftance  of  the 
Planets  will  not  be  more  difficult  to 
237  be  found  ?  What  wayes  are  mofl  like¬ 
ly  tor  edifie  the  difianceef  the  Moon: 
the  way  of  fitting  Telefcopes  for 
fuch  Obfervations.  How  to  make  the 
«  Obfervations  ,  and  how  from  them  to 
^  find  the  true  difiance  of  thf  Moon  at 
any  time.  How  the  difiance  of  the  S un 
may  be  found  by  two  Obfervators.The 
7 39  way  by  the  Dicotomy  of  the  Moon  un- 


The  Table, 

—  1  1  / 

certain.  That  the  difiance  of  the 
Moon  may  be  lefs  then  it  has  been 
hitherto  fuppos'd.  Kepler’/  Suppofiti- 
on  not  [b  probable ;  the  explication  of  24° 
the  Phsenomena  by  another  Hypo¬ 
thecs*. 


241 


Obferv.  59.  Of  the  fixt  Stars* 

Of  the  multitudes  of  Stars  difeo. 
verable  by  the  Telefcope  ,  and  the 
variety  of  their  magnitudes:  78.  Stars 
difiwguijht  in  the  Pleiades:£/W  there  r 
are  degrees  ofbignefs  even  in  thef  t ars 
accounted  of  the  fame  magnitude  •  the 
longer  the  Glafies  are,  and  the  bigger 
apertures  they  will  indure ,  the  more 
fit  they  are  for  thefe  difcoveries  :  that 
’tis  probable,  longer  Glaffis  would  yet 
mafie grpatop  difcoveries.  5 .Stars 
ai [cover  din  the  Galaxie  of  Orion’/ 

S  word. 

Obferv.  <5o.  Ofxhe  Moon,.  ' 

A  deferipiion  of  a  Vale  in  the 
Moon  3  what  call  'd  by  He  v'elius  pfid : 
RiccibkrSjtfW^  how  defer  ib’d'bythem-.cy;  ^ 
with  what  (ubfiances  the  hills  of  the 
Moon  may  be  cover  d. .  A  chfmpifotfi,. 
of  the  pits  of  the  Moon ,  and  a  conje¬ 
cture  at  their  caitfe  :  two  Experiments 
that  make  it  probable,  that  of  the  fur : 
face  of  boy  Pd  Alabafier  dufi  feeming  244 
the  mofl  likely  to  be  rejembled  by  eru¬ 
ptions  of vapours  out  of  the  body  of  the 
Moon :  that  Earthquakes  feem  to  be 
generated  much  the  fame  way ,  and 
their  effeCls  feem  very  fimilar.Aft  Ar» 
gumentthat  there  may  be  fuch  varia¬ 
tions  in  the  Moon  ,  becaufe  greater 
have  been  obferv  d  in  the  Sun-.becaufe 
the  fubflance  of  the  Aloof}  and  Earth 
feem  much  alike :  and  becaufe  ’tis  pro¬ 
bable  the  Moon  has  a  gravitating^ 
principle  :  this  is  argued  from  feveral 
particulars.  Tbereafotiwby  feveral  ^ 
pits  are  one  within  another.  The  ufe 
that  may  be  made  of  this  Infiance  of 
a  gravity  in  the  Moon. 
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